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MINUTES 


OF    THE 


SECOND  MEETING 

OF    THE 

ASSOCIATION  OF  AMERICAN  PHYSICIANS. 

Held  at  Washington,  D.  C,  June  2  and  3,  1887. 


The  meeting  was  called  to  order  soon  after  10  o'clock  in  the  Reading- 
room  of  the  Army  Medical  Museum,  by  the  President,  Dr.  S.  Weir 
Mitchell,  who  delivered  a  brief  opening  address. 

The  following  members  were  in  attendance : 

From  Philadelphia :  Drs.  Edward  T.  Bruen,  I.  Minis  Hays,  Frederick 
P.  Henry,  S.  Weir  :\Iitchell,  William  Osier,  William  Pepper,  Wharton 
Sinkler,  E.  O.  Shakespeare,  James  Tyson,  James  C.  Wilson,  and  Horatio 
C.  Wood. 

From  New  York :  Drs.  Francis  Delafield,  William  H.  Draper,  Francis 
P.  Kinnicutt,  A.  Jacobi,  Alfred  L.  Loomis,  George  L.  Peabody,  Beverly 
Robinson,  T.  Mitchell  Prudden,  and  E.  C.  Seguin. 

From  Boston :  Drs.  Reginald  H.  Fitz,  William  W.  Gannett,  Francis 
Minot,  James  J.  Putnam,  Frederick  C.  Shattuck,  and  George  S.  Shattuck. 

From  Baltimore  :  Drs.  I.  E.  Atkinson,  Samuel  C.  Chew,  W.  J.  Council- 
man, Frank  Donaldson,  F.  T.  Miles,  and  William  H.  Welch. 

From  Washington  :  Drs.  Samuel  C.  Busey,  Robert  T.  Edes,  and  W.  W. 
Johnston. 

From  Cincinnati :  Drs.  F.  Forchheimer,  and  J.  T.  Whittaker. 

From  Montreal,  Canada:  Dr.  R.  P.  Howard. 

From  Chicago :  Dr.  H.  ]\I.  Lyman. 

From  Albany  :  Dr.  Henry  Hun. 

From  Portland :  Dr.  Israel  T.  Dana. 

From  U.  S.  A. :  Dr.  John  S.  Billings. 

From  U.  S.  Marine  Hospital  Service :  Dr.  John  Guiteras. 

B 


XVUl  MINUTES. 

The  Secretary  reported,  orally,  upou  the  conduct  of  his  office  for  the 
year. 

The  Recorder  and  Treasurer  each  presented  a  written  report  of  the 
conduct  of  their  respective  offices  for  the  year  ;  and  their  reports  were 
received  and  ordered  on  tile. 

On  behalf  of  the  Council,  the  Secretary  moved  that  a  special  assess 
ment  of  SIO  be  made  upon  each  member.     The  motion  was  carried. 

On  behalf  of  the  Council,  the  Secretary  gave  notice  of  a  proposed 
amendment  to  the  Constitution  :  said  amendment  to  be  Article  5,  and 
consists  in  striking  out  the  word  "  ten  "  and  inserting  the  word  "  twenty." 

Dr.  R.  Palmer  Howard  read  a  paper  entitled  "  Cirrhosis  of  the  Liver 
in  Children,"  which  was  discussed  by  Drs.  Welch,  Forchheimer,  and 
Pepper. 

Dr.  John  Guiteras  read  a  paper  entitled  "  Obstructive  Safety-valve 
Action  in  the  Heart,  and  Direct  Functional  Murmurs,"  which  was  dis- 
cussed by  Drs.  Loomis,  Bruen,  Kinnicutt,  F.  C.  Shattuck,  Chew,  Robin- 
son, Dana,  and  Howard. 

In  the  absence  of  Dr.  Hosmer  A.  Johnson,  his  paper,  entitled  "  Pneu- 
matic Diffei'entiatiou,"  was  read  by  the  Secretary,  and  discussed  by  Dr. 
Whittaker. 

Dr.  John  S.  Billings  read  a  paper  entitled  "  Medical  Bibliography," 
which  was  discussed  by  Dr.  Mitchell. 

Adjourned  till  afternoon. 


Afternoon  Session. 

The  Association  was  called  to  order  at  half-past  2  o'clock  by  the 
President. 

A  discussion  on  "Antipyretic  Treatment"  was  then  opened  by  Dr. 
Horatio  C.  Wood.  In  the  absence  of  Drs.  Baumgarten  and  Minot,  Dr. 
F.  C.  Shattuck  read  Dr.  Minot's  paper  entitled  "  Observations  on  the 
Employment  of  Antipyrin  and  Thallin  in  the  Treatment  of  Typhoid 
Fever."  The  subject  of  "Antipyretic  Treatment"  was  then  discussed  by 
Drs.  Atkinson,  Peabody,  Welch,  Pepper,  G.  B.  Shattuck,  Wilson,  Whit- 
taker, Seguin,  Guiteras,  Wood,  Tyson,  Howard,  and  Robinson. 

Dr.  Henry  Hun  read  a  paper  entitled  "Cases  of  Sewer  Gas  Poison- 
ing," which  was  discussed  by  Dr.  W.  W.  Johnston. 

Dr.  Israel  T.  Dana  read  a  paper  entitled  "A  Case  of  Aneurism  of  the 
Abdominal  Aorta." 

Adjourned  till  evening. 


minutes.  xix 

Evening  Session. 

The  Association  was  called  to  order  at  half-past  8  o'clock  by  the 
President. 

A  discussion  on  "  Hemorrhagic  Infarction"  was  opened  by  Dr.  Welch 
as  Referee,  and  by  Dr.  Win.  Osier  as  Co-referee,  and  was  continued  by 
Drs.  Fitz,  Tyson,  and  Pepper. 

Adjourned  to  Friday  morning. 

SECOND  DAY. 

Morning  Session. 

The  Association  was  called  to  order  at  10  o'clock  by  the  President. 

Dr.  Pepper  presented  the  report  of  the  "  Committee  of  Conference  of 
che  Various  Special  Associations  requested  to  participate  in  a  Conjoint 
Session,"  which  was  accepted.  The  President  appointed  Dr.  Pejjper  as 
Representative  of  the  Association  upon  the  Executive  Committee,  and 
Dr.  Fitz  as  alternate. 

Dr.  Osier  informed  the  Association  that  he  had  received  a  note  from 
Dr.  Baumgarten,  expressing  his  regret  at  his  inability  to  be  present,  and 
explaining  that  the  notification  of  the  change  of  the  time  of  meeting  did 
not  reach  him  early  enough  to  enable  him  to  leave  his  practice. 

The  Secretary  stated  that  he  had  received  a  letter  from  Dr.  A.  A. 
Smith  expressing  his  regret  at  being  unable  to  attend  the  meeting. 

The  Association  resolved  to  excuse  the  absence  of  Drs.  Baumgarten, 
Smith,  and  Da  Costa. 

The  Association  instructed  the  Secretary  to  invite  the  Surgeons-General 
of  the  Army  and  Navy  to  be  present  at  the  social  entertainment  in  the 
evening. 

On  motion  of  Dr.  Pepper,  it  was  resolved  that  the  Recorder  be  re- 
quested to  include  in  the  volume  of  transaction  of  each  year  the  profes- 
sional positions,  and  the  titles  of  the  more  important  papers  of  members 
who  have  died  during  the  preceding  year. 

On  motion  of  Dr.  Wood,  it  was  resolved,  that  it  be  the  duty  of  the 
Council  to  furnish  to  the  Associaticm  a  list  of  the  public  professional 
positions  held,  and  the  memoirs  or  books  published  by  candidates  recom- 
mended by  the  Council  for  membership. 

The  President  appointed  Drs.  Draper  and  Welch  to  audit  the  Treasu- 
rer's Report. 

A  discussion  of  "  Bergeon's  Method  of  Treating  Phthisis  "  was  opened 
by  Drs.  Bnieu,  F.  ('.  Shattuck,  Pepper,  and  Wilson,  and  was  continued 
by  Drs.  Wood,  Peabudy,  Forchheimer,  Lyman,  ^Vhittaker,  and  Mitchell. 


XX  MINUTES. 

Dr.  Kinnicutt  read  a  paper  entitled  "Atrophy  of  Gastric  Tubules :  its 
relation  to  Pernicious  Aniemia."  The  time  for  adjournment  having 
nearly  arrived,  discussion  of  this  paper  was  made  the  first  order  of 
business  of  the  afternoon  session,  and  the  Association  proceeded  to  the 
election  of  officers  and  members. 

The  following  gentlemen  were  elected  members  of  the  Association : 

Drs.  Arthur  V.  Meigs,  Louis  Starr,  and  -John  H.  Musser,  of  Philadel- 
phia ;  Dr.  i\r.  Allen  Starr,  of  New  York ;  Dr.  William  F.  Whitney,  of 
Boston  ;  Dr.  James  Stewart,  of  Montreal ;  and  Dr.  James  E.  Reeves,  of 
Wheeling,  West  Va.  Dr.  John  S.  Billings,  U.  S.  A.,  was  elected  an 
honorary  member. 

The  following  officers  w'ere  elected  for  the  ensuing  year ; 

President. — Dr.  William  H.  Draper. 

Vice-President. — Drs.  Francis  Minot  and  R.  Palmer  Howard. 

Recorder. — Dr.  William  Osier. 

Secretary. — Dr.  Henry  Hun. 

Treasurer. — Dr.  W.  W.  Johnston. 

Member  of  Council. — Dr.  William  Pepper. 

The  Auditing  Committee  reported  that  it  had  examined  the  Treasurer's 
Report  and  found  it  correct. 

Adjourned  till  afternoon. 

Afternoon  Session. 

The  Association  was  called  to  order  at  half-past  2  o'clock  by  the 
President. 

Dr.  Kinnicutt's  paper  was  discussed  by  Drs.  Delafield,  Henry,  and 
Kinnicutt. 

Dr.  Seguin  read  a  paper  entitled  "A  Third  Contribution  to  Localized 
Cerebral  Lesions,"  which  was  discussed  by  Drs.  Putnam,  Miles,  and 
Lyman. 

Dr.  Putnam  read  a  paper  entitled  "An  Inquiry  into  the  Frequency 
with  wliich  Lead  may  be  found  in  the  Urine,  and  on  the  Symptomatology 
of  Chronic  Lead  Poisoning,"  which  was  discussed  by  Drs.  Mitchell  and 
Putnam. 

Dr.  L  E.  Atkinson  read  a  paper  entitled  "  Forms  of  Typhoid  Fever 
simulating  Remittent  Malarial  Fever,"  which  was  discussed  by  Drs. 
Draper,  Guit^ras,  Jacobi,  Johnston,  Fitz,  Dana,  Councilman,  Osier,  and 
Atkinson. 

The  Association  then  adjourned. 

GEORGE  L.  PEABODY, 

Secretary. 


ON  HEPATIC  CIRRHOSIS  IN  CHILDREN. 


By  R.  palmer  HOWARD,  M.D.,  L.R.C.S.  Ed.,  LL.D. 

PROFESSOE  OF  MEDICINE  IN  MCGILL  UNIVERSITY,  MONTREAL. 


Having  met  with  two  cases  of  that  rare  affection  in  children, 
cirrhosis  of  the  liver,  I  venture  to  make  them  the  subject  of  a  few 
observations ;  not  that  I  hope  to  remove  the  obscurity  which  sur- 
rounds the  subject,  but  rather  to  add  to  the  few  examples  already 
recorded  two  more,  in  which  neither  the  use  of  alcohol  nor  the  virus 
of  syphilis  can  be  assigned  as  the  cause  of  the  hepatic  cirrhosis.  I 
confess  also  to  the  desire  to  induce  the  members  of  this  Association 
who  may  have  had  similar  cases,  to  place  them  on  record,  and  also 
to  evoke  the  views  of  my  colleagues  respecting  the  pathology  of  the 
disease. 

The  infrequency  of  cirrhosis  of  the  liver  in  children  may  be  sub- 
stantiated by  a  few  quotations.  Thierfelder^  speaks  "of  the  absolute 
rarity  of  the  affection  as  regards  children."  Henoch^  admits  that  he 
never  found  the  disease  "  fully  developed  in  children."  Dr.  Charles 
West^  states  that  "an  experience  of  70,000  cases  of  children's  disease 
had  yielded  him  but  four  examples  of  hepatic  cirrhosis."  The  late 
lamented  Flint,  in  a  private  letter  to  me  respecting  one  of  the  cases 
about  to  be  re]iorted,  dated  December,  1884,  remarks  that  "in  so 
young  a  subject  the  disease  is  exceedingly  rare."  And  Neureuter* 
estimates  its  ratio  to  other  diseases  admitted  into  the  Franz  Joseph 
Hospital  for  ciiildren  at  one-tenth  of  one  per  cent. 

Permit  me  first  to  relate  the  two  cases  that  have  been  under  my 
own  care. 

Case  I. — Miss ,  aged  nine  years,  was  brought  to  me  in  November,  1878, 

on  account  of  a  few  nsevoid-looking  groups  of  vessels  on  the  right  eyelid, 
which  had  formed,  her  mother  thought,  since  a  severe  attack  of  pertussis  ex- 

>  Ziemssen's  Cyclopedia,  ix.  p.  175.  -  Loctures  on  Diseases  of  Children,  1882,  p.  232. 

3  DiB.  Infancy  and  Childhood,  7th  ed.,  p.  654.       <  Oesterreichisches  Jahr.  filr  Paediatrik,  1877,  vlii. 
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perienced  in  the  preceding  July.  On  January  27,  1879,  my  services  were 
again  sought,  because  the  child  had  been  "  poorly  for  some  weeks."  It  was 
subsequently  admitted  that  she  had  not  been  well  lor  several  months.  She 
had  been  weak,  fretful,  nervous,  and  unable  to  perform  her  school-work,  and 
her  appetite  had  failed.  Her  leading  symptoms  at  this  first  visit  were  a 
subicteroid  tint  of  skin  and  conjunctiva,  and  enlarged  liver,  its  lower  margin 
extending  an  inch  and  a  half  below  the  ribs ;  the  spleen  also  in  the  same  con- 
dition, and  its  lower  end  perceptible  two  inches  below  the  ribs.  The  upper 
abdominal  zone  was  very  perce{)tibly  enlarged ;  indeed,  her  mother  had  for 
some  time  thought  the  child's  waist  increased  in  circumference.  Pulse  114; 
temperature  103.8°  F. ;  tongue  clean ;  urine  of  deep  orange  color ;  a  loose 
cough,  not  explained  by  examination  of  chest,  the  organs  in  which  were 
normal,  so  far  as  physical  signs  could  be  relied  on.  Expectoration  scanty, 
semi-transparent,  viscid,  and  pink  from  the  presence  of  a  minute  quantity 
of  blood. 

Personal  history.  Is  one  of  four  children;  all  of  whom  are  living  and 
healthy,  except  a  brother,  who  died  of  membranous  laryngitis  ai,  five.  All 
the  four  children  have  had  symmetrical  handsome  faces  and  figures,  devoid 
of  evidence  of  rickets,  hereditary  syphilis,  or  scrofula.  The  patient  has  always 
been  healthy,  and  made  good  recoveries  from  measles,  croup,  chickenpox, 
and  whooping-cough.     She  had  escaped  scarlatina. 

Famihj  history.  Mother  is  remarkably  healthy  and  well  nourished.  Mother's 
father  died  of  valvular  disease,  mother's  mother  of  disease  of  the  kidney ;  a  ma- 
ternal uncle  of  phthisis,  and  a  maternal  aunt  of  laryngeal  diphtheria ;  another 
maternal  aunt  died  of  cerebral  embolism  from  rheumatic  valvular  disease,  a 
third  from  puerperal  convulsions,  and  a  fourth,  three  weeks  after  parturition, 
from  some  puerperal  inflammation.  Three  maternal  uncles  and  two  aunts  are 
alive,  and  enjoy  good  health. 

The  child's  father,  a  vigorous,  healthy  man,  has  not  had  syphilis,  and  uses 
alcohol  in  moderation.  The  paternal  grandfather  had  always  been  healthy, 
and  died  in  advanced  life ;  the  paternal  grandmother  died  when  comparatively 
young,  the  cause  of  her  death  is  not  known ;  all  the  other  members  of  the 
father's  immediate  family,  viz.,  a  brother  and  two  sisters,  are  living  and  healthy. 

It  would  occupy  too  much  time  to  report  the  daily  notes,  so  the  leading 
facts  must  sulfice. 

A  febrile  temperature  prevailed  throughout  the  four  mouths  that  the  child 
lived  after  coming  under  observation.  During  the  first  four  days  of  February 
it  was  104°,  and  for  the  rest  of  the  month  it  ranged  between  101°  and  100°. 
The  average  daily  temperature  for  the  first  fourteen  days  of  March  was  100.7°, 
and  for  the  remainder  of  the  month  about  99.4°.  For  the  first  week  of  April 
the  temperature  ranged  between  101°  and  100.5°,  for  the  second  week  between 
100°  and  99°,  and  for  the  rest  of  the  month  between  100°  and  98. S°,  although  it 
was  but  three  times  below  99°.  For  the  first  half  of  May  it  ranged  between 
100°  and  101° ;  during  the  last  ten  days  of  the  patient's  life  the  temperature 
waa  not  recorded. 

Epistaxis  was  frequently   present  throughout    the    illness,   in    moderate 
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amount,  yet  sufficient  to  soil  three  handkerchiefs  a  day.  It  had  occurred, 
however,  very  often  since  the  attack  of  whooping-cough  in  July. 

Hemorrhage  from  the  kidneys  was  also  a  persistent  symptom  after  its  first 
appearance  on  February  25th.  The  urine  was  rarely  free  from  blood  after 
that  date,  but  the  removal  of  the  pressure  of  the  ascitic  fluid,  by  tapping,  was 
followed  by  a  temporary  sensible  reduction  in  the  proportion  of  blood  con- 
tained in  the  urine. 

In  the  early  part  of  February  pain,  of  the  character  of  "bellyache,"  was 
experienced  in  the  umbilical  region  for  one  day,  but  it  was  unaccompanied 
by  tenderness  on  pressure.  Pain  in  the  splenic  region  was  complained  of  for 
three  days  before  the  first  tapping,  which  was  performed  on  April  7th.  It 
did  not  recur  in  that  region  for  three  weeks,  during  which  time  the  belly  was 
rapidly  refilling.  The  night  succeeding  the  first  tapping,  pain  occurred  in 
the  right  side  of  abdomen,  and  persisted  for  the  four  succeeding  days,  unac- 
companied by  tenderness,  or  a  higher  temperature  than  had  immediately  pre- 
ceded the  paracentesis ;  and  the  ascitic  fluid  was  found  to  be  transparent 
even  after  the  third  tapping,  which  became  necessary  a  fortnight  after  the 
second. 

From  these  facts  it  may  be  concluded  that  the  turbid  serum  and  recent 
lymph  found  in  the  peritoneal  cavity  after  death,  were  the  products  of  a 
latent  peritonitis  which  succeeded  the  last  paracentesis. 

Perceptible  enlargement  of  a  few  veins  in  the  epigastric  zone  was  noted  on 
February  10th ;  by  May  3d  many  large  mammary  veins  were  found  inoscu- 
lating with  these;  and  by  May  17th  the  thoracic  and  abdominal  parietes 
were  covered  by  numerous  large  veins,  suggestive  of  the  serious  obstruction 
that  existed  in  the  portal  system. 

Ascites  was  first  noted  on  March  4th.  It  resisted  digitalis,  squill,  cream  of 
tartar,  potassium  iodide,  and  an  occasional  cathartic  or  an  active  diaphoretic; 
and  tapping  became  necessary  on  April  7th,  when  nine  pints  of  transparent 
citron-colored  serum  were  removed.  The  operation  was  repeated  on  April 
21st,  and  for  the  third  time  on  May  4th,  on  which  occasion  eleven  pints  were 
evacuated. 

A  reduction  in  the  size  of  the  spleen  was  noticed  after  iced  compresses  had 
been  applied  over  the  organ  three  times  a  day  for  thirty  or  forty  minutes  at  a 
time,  but  a  month  afterward  the  organ  had  regained  its  former  size. 

On  the  26th  of  February,  the  day  after  the  first  occurrence  of  hsematuria, 
the  urine  had  a  sp.  gr.  of  1.022,  and  a  smoky  appearance,  but  no  marked  sedi- 
ment. It  contained  about  one-third  by  volume  of  albumen,  many  leucocytes 
and  blood  corpuscles,  very  few  highly  granular  hyaline  casts,  and,  in  the  same 
field,  a  single  waxy  and  a  single  epithelial  cast.  The  urine  of  the  5th  of  May 
had  a  sp.  gr.  of  1.014;  it  contained  only  one-twentieth  of  its  volume  of  albu- 
men ;  numerous  blood  globules,  several  large  epithelial  cells  containing 
numerous  fat  globules,  and  a  single  hyaline  cast,  were  seen  in  one  field. 

On  the  10th  of  April  my  friend.  Dr.  Osier,  counted  the  blood  corpuscles 
and  reported  2,400,000  red  per  cubic  millimetre,  and  1  white  to  144  red.  Six 
days  later,  with  the  same  proportion  of  red  corpuscles,  the  ratio  of  the  white 
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to  the  red  was  1  to  91.  From  the  report  of  the  latter  date  the  following 
memorandum  is  taken:  "Nothing  of  special  note  about  the  corpuscles — red 
natural,  of  uniform  size;  no  microcytes.  White  of  natural  appearance;  very 
little  variation  in  size.     No  nucleated  red  corpuscles." 

On  the  12th  of  March  a  troublesome  dry  cough  set  in,  accompanied  by  fine 
bubbling  in  the  bases  of  the  lungs  without  the  whistling  rhonchi  of  bronchitis. 
About  the  same  time  a  moderate  general  puffiness  of  hands,  feet,  and  legs 
appeared ;  symptoms  which,  when  taken  in  connection  with  the  character  of 
the  urine  a  fortnight  before,  probably  indicated  a  renal  source.  The  state  of 
the  kidneys  after  death  favors  this  view.  During  the  last  eight  or  nine  days 
of  life,  grave  disturbance  of  the  nervous  centres  occurred:  delirium,  ravenous 
appetite,  tearing  of  bedclothes,  a  soporose  passing  into  an  unconscious  state. 
Next  day  recovery  of  consciousness,  involuntary  evacuations,  reticence  or 
actual  inability  to  speak  (not  established  which),  extremely  dilated  pupils, 
twitchings.  Then  a  half-conscious  condition  attended  with  monotonous  ex- 
pression, general  restlessness,  and  moaning.  Death  took  place  on  the  23d  of 
May,  four  months  from  the  time  she  came  under  treatment. 

Autopsy  made  next  day  by  Dr.  Osier.  Eleven  pints  of  turbid  serum  with 
flocculi  of  recent  lymph  in  peritoneal  cavity.  Adhesion  of  great  omentum  to 
intestines.  Parietal  peritoneum  thick  and  granular-looking  chiefly  in  the 
upper  abdominal  zone  and  on  the  diaphragm. 

Spleen  about  three  times  normal  size ;  capsule  thickened ;  texture  tough, 
resisted  the  knife.  Liver,  right  lobe  adherent  by  thick  layer  of  imperfectly 
organized  lymph  to  under  surface  of  diaphragm.  The  organ  was  large  and 
thick  ;  very  granular ;  tough,  resisting  the  knife ;  of  a  dirty  white  color ;  very 
anaemic — fine  specimen  of  hypertrophic  cirrhosis.  The  new  fibrous  tissue 
extended  throughout  the  entire  organ  and  appeared  to  be  "  mono-lobular." 
Gall-bladder  contained  a  little  clear  citron-colored  fluid.  No  gall-stones  or 
obstruction  of  the  biliary  ducts. 

A  laminated  colorless  coagulum  within  vena  porta  and  loosely  attached  to 
its  lining  membrane.  Stomach,  suprarenal  capsules,  intestines,  and  bladder 
were  normal. 

Kidneys  large  and  deeply  congested;  cut  surface  coarse;  capsule  easily 
torn  oif;  a  moderate  serous  effusion  into  right  pleura;  a  fine  granular  exuda- 
tion over  pleura  covering  lower  lobe  of  right  lung;  some  clusters  of  gray 
tubercle  in  the  upper  lobe  of  both  lungs  ;  a  caseous  nodule  the  size  of  a  dried 
pea  in  left  upper  lobe,  and  a  ca.seating  bronchial  gland  at  root  of  right  lung. 
Heart,  brain,  and  cord  not  examined. 

Case  II.  occurred  six  years  after  the  first,  in  the  brother  of  the  little  girl 
whose  history  has  just  been  read. 

He  appears  to  have  had  in  previous  years  the  same  diseases  as  his  sister, 
and,  like  her,  to  have  escaped  scarlatina.  Some  two  years  before  the  detection 
of  the  illness  about  to  be  described,  this  boy,  then  eight  years  old,  was  brought 
to  me  by  his  mother,  as  he  looked  pale,  ai)peared  not  to  be  thriving,  and  she 
feared  that  he  might  be  the  subject  of  the  same  affection  as  his  deceased 
sister.     Nothing  definitely  wrong  was  discovered  by  me  at  that  time,  nor,  a 
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few  months  later,  by  another  physician  ;  but  the  child  improved  while  taking 
lactopeptin.  In  May,  1884,  he  was  seen  by  me  on  account  of  a  slight  herpes 
circinatus,  and  his  health  appeared  to  be  good  at  the  time.  The  summer 
months  were  spent  at  the  seaside,  where  he  underwent  a  good  deal  of  fatigue 
without  apparent  ill  effect.  For  a  fortnight  after  returning  home  he  appeared 
to  be  in  good  health,  but  at  the  end  of  that  period  he  became  languid  and 
unfit  for  work  or  play.  I  was  then  (12th  of  September,  1884)  requested  to  see 
the  child,  and  noted  the  following :  subicteroid  hue  of  skin  and  of  the  con- 
junctivae; urine  deeply  bile-tinged;  stools  contained  bile;  waist  appeared 
enlarged,  and  epigastric  zone  prominent.  Hepatic  dulness  extended  from 
fifth  space  to  over  a  couple  of  inches  below  the  margin  of  ribs  in  the  nipple 
line  and  well  down  into  the  epigastrium  in  the  median  line.  The  splenic 
dulness  was  also  much  increased.  Two  small  patches  of  enlarged  venules 
under  left  eye  and  one  upon  side  of  the  neck  were  present,  of  a  bright  red 
color,  and  exactly  like  those  observed  on  his  sister.  No  enlarged  lymphatic 
glands,  although  twelve  or  eighteen  months  before  a  single  gland  in  one 
groin  was  somewhat  hypertrophied. 

As  in  the  first  case,  a  febrile  temperature  was  present.  During  the  first 
month  it  ranged  between  99.4°  and  100.4°  F.,  and  during  the  second  between 
100°  and  101°  in  the  forenoon.  It  did  not  exceed  the  latter  point  at  any  time 
beyond  half  a  degree. 

The  pulse-rate  was  lower  than  in  the  first  case.  It  did  not  pass  90  till  the 
middle  of  October.  It  gradually  rose  to  104  in  the  succeeding  month,  and 
reached  108  to  110  during  the  last  week  of  life. 

The  liver  and  spleen  enlarged  rapidly,  and  in  a  month  from  the  first  ex- 
amination their  lower  borders  reached  the  horizontal  level  of  the  umbilicus. 
As  in  the  previous  case,  the  dimensions  of  the  spleen  subsequently  became 
reduced,  so  that  after  the  first  tapping  its  lower  border  was  only  about  on  a 
line  with  the  margin  of  the  left  hypochondrium.  It  was  found,  however,  an 
inch  lower  nine  days  later,  after  the  second  tapping.  The  liver  also  suffered 
a  reduction  in  volume;  for  by  the  5th  of  December  its  lower  edge  was  only 
two  inches  below  the  margin  of  the  hypochondrium,  instead  of  reaching  to 
the  level  of  the  umbilicus. 

Epistaxis  set  in  early  in  September  and  recurred  several  times,  but  only  in 
small  quantities.  Hsematuria  was  not  observed,  and  only  once,  on  the  19th 
of  December,  did  blood  appear  in  the  vomited  matters,  and  then  the  amount 
was  trifling.  J  aundice  was  present  when  the  child  first  came  under  my  care, 
and  deepened  with  the  advance  of  the  case.  The  urine  was  always  deeply 
bile-stained,  but  the  stools  were  never  devoid  of  bile. 

The  blood  was  examined  but  once  (the  11th  of  October).  It  contained  no 
excess  of  white  corpuscles  and  was  of  a  deep  red  color. 

The  existence  of  ascites  was  established  on  the  26th  of  November,  and  it 
increased  so  rapidly  that  the  fluid  required  to  be  drawn  off  on  the  6th  of 
December,  when  five  pints  of  transparent  citron-colored  serum  were  evacuated 
by  means  of  an  aspirator.  A  second  tapping  became  necessary  nine  days  after 
the  first.     The  fluid  had  its  former  character. 
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CEdema  appeared  in  the  feet  and  legs  on  the  12th  of  December,  and  reached 
the  scrotum  and  lower  part  of  the  trunk  on  the  14th.  The  distention  of  the 
scrotum  became  so  considerable  that,  on  the  19th,  three  or  four  needle  punc- 
tures were  made  and  the  cedema  permanently  relieved  thereby. 

Numerous  large  veins,  branches  of  the  epigastric  and  mammary,  were 
present  in  November,  but  did  not  attain  in  either  number  or  size  the  pro- 
portions observed  in  the  previous  case. 

Pain,  chiefly  in  the  epigastrium  and  over  the  splenic  region,  was  first  com- 
plained of  on  November  22d ;  it  was  unaccompanied  by  tenderness  on  pressure. 
It  persisted  about  eight  days,  and  was  very  severe  on  the  30th  of  that  month. 
After  that  the  child  frequently  complained  of  pain  in  the  belly,  which,  at  the 
time,  I  attributed  to  the  distention  of  the  abdomen. 

On  the  21st  of  December  a  peculiar  delirium,  attended  by  screaming  and 
violent  shaking  of  the  hands,  set  in,  and  lasted  about  three  hours.  The 
same  thing  occurred  on  the  23d,  and  early  on  the  24th,  and  lasted  about  the 
same  time.  Coma  supervened  at  10  A.  m.  of  the  24th.  The  respiration  was 
slightly  stertorous,  with  flaj^ping  of  the  cheeks ;  the  pupils  were  widely 
dilated,  but  contracted  on  first  exposure  to  light,  and  then  became  as  large  aa 
before.  There  were  frequent  tetanic  spasms  of  the  extensors  fixing  the  fore- 
arm in  rigid  extension ;  rigidity  of  the  lower  limbs,  the  feet  being  rigidly 
extended  upon  the  legs ;  and  occasionally  twitching  of  the  eyelids.  Death 
took  place  at  2  p.  M.,  four  hours  after  the  advent  of  coma. 

Autopsy,  twenty-five  hours  after  death ;  cold  weather.  No  cadaveric 
rigidity.  Icteroid  hue  of  general  integument.  Five  pints  of  orange-colored 
transparent  serum,  devoid  of  lymph  flakes,  in  peritoneal  cavity.  No  signs  of 
acute  or  chronic  peritonitis.  Liver,  two  and  a  half  pounds,  enlarged;  left 
lobe  very  broad  vertically ;  right  lobe  also  large  and  its  posterior  border  very 
thick ;  the  edges  of  anterior  border  thin ;  no  adhesions  of  liver  to  adjacent 
parts.  Its  surface  everywhere  presented  the  typical  "  hob-nail  "  appearance. 
A  shallow  depression,  about  equal  in  area  to  that  of  a  man's  palm,  was  seen 
about  the  centre  of  its  convex  surface,  and  the  granulations  over  this  de- 
pression were  very  closely  set.  The  substance  was  dense,  resisted  cutting 
very  markedly,  and  was  of  a  deep  yellow  color.  Gall-bladder  full  of  bile,  but 
not  over-distended.     No  gall-stones  present.     Common  duct  pervious. 

Spleen  enlarged  three  or  four  times  its  proper  size,  not  adherent  to  adjacent 
structures,  and  like  the  liver,  free  from  opaque  or  thickened  i)atches  on  its 
exterior.  Substance  firm,  cut  surface  coarse-looking  and  exhibiting  some 
dark  purple  areas.  The  peritoneum  and  exterior  of  intestines  normal. 
Riglit  lung  not  consolidated.  Left  lung,  kidneys,  heart,  and  brain  not 
examined.  My  notes  of  the  autopsy  contain  no  mention  of  tubercle  in  the 
right  lung ;  had  any  been  present,  I  doubtless  would  have  recorded  their 
presence. 

Dr.  Wyatt  Johnston,  Demonstrator  of  Pathology  in  McGill  University,  has 
kindly  given  the  following  summary  of  the  microscopical  aj)pearances  of  this 
Liter.  "The  fibrous  tissue  is  seen  to  be  developed  in  connection  with  the 
portal  system  and  surrounds  the  acini,  which  vary  greatly  in  size  and  are 
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nowhere  very  large.  Where  the  fibrous  tissue  penetrates  the  acini,  it  does  so 
as  a  considerable  bundle,  and  not  in  fine  intercellular  filaments.  The  centres 
of  lobules  are  free  from  fibrous  tissue ;  central  veins  not  dilated ;  bile-ducts 
look  natural.  In  the  liver  cells  the  nuclei  do  not  stain  deeply.  This  is  owing, 
no  doubt,  to  the  long  maceration  in  weak  spirit;  and  to  the  same  fact  is 
probably  due  the  apparent  absence  of  small,  embryonic,  fibrous  tissue  cells  at 
the  border  of  the  fibrous  tissue." 

Before  makiug  a  few  observations  on  the  subject  of  cirrhosis  of  the 
liver,  it  may  be  well  to  say  that  in  this  paper,  by  that  term  is  meant 
a  diffuse  development  of  the  connective  tissue  of  the  liver  without 
reference  to  the  question  of  the  inflammatory  or  the  simple  hyper- 
trophic nature  of  that  development.  The  word  interstitial  hepatitis 
is  employed  as  synonymous  with  hepatic  cirrhosis. 

The  known  conditions  in  the  human  subject  under  which  inter- 
stitial hepatitis  occurs  are  somewhat  numerous  and  may  be  thus 
classified  or  grouped  : 

1.  Toxic  or  irritating  substances  entering  the  blood  :  (a)  especially 
alcohol,  (6)  syphilitic  virus,  (c)  malaria,  (d)  probably,  but  rarely, 
lithic  acid  when  productive  of  the  lithic  acid  or  gouty  dyscrasia,^ 
and  (e)  blood  pigment  in  diabetes.^ 

2.  Chronic  congestion  of  the  hepatic  vein,  as  in  valvular  and  pul- 
monary diseases,  and  in  those  rare  affections,  of  which  I  have  seen 
examples,  obstruction  or  obliteration  of  the  hepatic  veins,  or  of  the 
inferior  vena  cava  above  entrance  of  the  hepatic  vein. 

3.  Adhesive  inflammation  of  the  portal  vein  (pylephlebitis),  espe- 
cially the  syphilitic  variety,  three  cases  of  which  will  be  found 
detailed  in  this  paper. 

4.  Extension  of  inflammation  to  the  interstitial  tissue  of  the  liver 
in  chronic  peritonitis,  and  in  perihepatitis. 

5.  Obstruction  of  bile-ducts,  whether  from  congenital  defects 
(absence  of  common  duct)  or  from  post-congenital  disease  (tumors, 
gall-stones)  or  from  ex])eriment  (ligatures). 

6.  In  association  with  tubercular  disease,  more  especially  of  the 
lungs. 

•  Thierfeldor  doubto  this,  but  Murchisou  muintaina  it  from  hia  own  observation  :  Diseases  of  Liver^ 
3d  ed.,  p.  636,  1885. 

2  Hauot :  Arch,  de  Phys.  Normal  et  Path.,  Paria,  3  a.  vii.  .50-87,  and  LatiiUe  :  No.  20,  Bull,  et  Mem. 
de  la  Soc.  Med.  dea  Ilopitaux. 
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7.  As  part  of  a  general  tendency  to  new  formation  or  hypertrophy 
of  connective  tissue  in  the  system,  the  so-called  fibroid  diathesis. 

I  have  not  had  time  or  opportunity  to  institute  a  very  extensive 
search  into  the  literature  of  the  subject,  but  have  collected  sixty-one 
cases  of  cirrhosis  of  the  liver  in  children  up  to  the  age  of  puberty, 
which,  with  two  personal  cases,  give  an  aggregate  of  sixty-three. 

It  seemed  to  me  best  thus  to  limit  the  age  rather  than  include  cases 
even  of  young  adults,  for,  in  the  latter,  the  influence  of  alcohol  would 
probably  be  found  to  be  a  dominant  one  as  it  is  in  persons  of  middle 
age.  I  have  also  excluded  cases  of  hepatic  cirrhosis  due  to  congenital 
defects  of  the  biliary  ducts.  Confining  our  attention,  for  the  present, 
to  the  causative  relations  of  these  sixty-three  cases,  some  interesting 
facts  are  brought  out. 

In  the  first  place,  the  above  mentioned  conditions,  under  which 
cirrhosis  of  the  liver  is  known  to  occur,  were  alleged  to  be  present  in 
but  thirty  out  of  the  sixty-three  cases,  leaving  over  one-half  of  these 
to  be  accounted  for. 

1.  The  ordinary  cause  of  the  disease  in  adults,  the  excessive  use 
of  alcohol,  existed  in  only  10  (Cases  2,  4,  5,  6,  26,  27,  35,  50,  51,  53) 
of  these  cases  of  cirrhosis  in  children.  Its  absence  was  noted  47 
times,  and  no  mention  was  made  of  it  in  6  cases. 

2.  A  heredito-syphilitic  origin  obtained  in  7  cases,  the  cirrhosis 
existing  at  birth  in  all  but  one,  a  boy  sixteen  years  of  age.  One  of 
these  children  was  born  in  the  thirtieth  week  of  gestation,  and  another 
in  the  thirty-fourth  week.  The  absence  of  syphilitic  causation  was 
affirmed  in  29  cases,  and  no  mention  was  made  of  it  in  30  cases. 

3.  In  3  of  the  syphilitic  cases  the  virus  set  up  an  adhesive  peripyle- 
phlebitis  which  terminated  in  a  diffuse  interstitial  hepatitis,  and  these 
are  the  only  instances  in  the  whole  number  of  cases  of  hepatic  cir- 
rhosis in  children  in  which  adhesive  inflammation  of  the  portal  vein 
was  the  starting-point  of  the  process. 

4.  Venous  congestion  of  the  liver,  a  not  infrequent  factor  in  the 
production  of  cirrhosis  in  the  adult,  existed  in  but  a  solitary  case  (14). 
The  condition  present,  obliteration  of  the  hepatic  vein  close  to  the 
vena  cava,  is  exceedingly  rare  at  all  periods  of  life.  I  have  seen  one 
example  of  it. 

5.  The  lithic  acid  diathesis  is  not  once  mentioned  as  having  been 
present  in  these  cases  ;  and 
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6.  The  same  is  true  of  malaria  and  ague.  The  absence  of  malarial 
influence,  however,  is  only  affirmed  seven  times ;  it  may  often  have 
been  overlooked. 

7.  In  a  single  case  (48)  the  existence  of  widespread  false  membrane 
in  all  parts  of  the  abdomen  and  a  complete  envelope  of  it  enclosing 
the  liver,  suggest  that  peritonitis  may  have  extended  to  the  capsule 
of  the  liver  and  excited  the  interstitial  hepatitis.  In  another  case 
(24)  there  were  numerous  adhesions  between  the  liver  and  surround- 
ing parts,  but  no  general  peritonitis. 

8.  The  association  of  hepatic  cirrhosis  with  tuberculous  disease 
obtained  in  7  of  these  collected  cases  (7,  15,  28,  29,  30,  46,  54),  per- 
haps in  8  (9) ;  about  the  same  proportion  as  that  in  which  cirrhosis 
and  syphilis  were  coexistent. 

9.  There  are  recorded  examples,  in  the  adult,  of  the  existence  of 
cirrhosis  of  the  liver  along  with  a  tendency  to  a  condition  of  general 
fibrosis  in  the  system. 

In  Cases  25  and  47,  two  organs,  the  liver  and  kidneys,  were  cir- 
rhosed.  Cases  5  and  19  are  examples  of  three  organs  having  under- 
gone chronic  interstitial  fibroid  alterations.  Thus,  in  Case  5,  the  child 
had  taken  a  great  deal  of  wine  between  meals  and  the  liver  was 
typically  cirrhosed,  the  spleen  large  and  firm,  and  the  mucous  mem- 
brane of  the  stomach  thickened.  Again,  a  girl  of  thirteen  (Case  19), 
without  a  history  of  intemperance,  had,  together  with  extreme  hepatic 
cirrhosis,  evidences  of  old  double  pleurisy  and  old  peritonitis.  Case 
31  is  that  of  an  infant  which  died  at  birth,  free  from  a  syphilitic  his- 
tory, in  which  Virchow  found  cirrhotic  changes  in  the  liver,  spleen, 
and  kidneys  coexisting  with  peritonitis.  But  the  most  striking 
instance  of  a  general  tendency  to  overgrowth  of  connective  tissue  is 
afforded  by  Case  4,  that  of  a  girl  aged  six,  who  occasionally  "  took 
beer  at  dinner,  but  did  not  like  it,"  and  in  whom,  in  addition  to 
cirrhosis  of  the  liver,  there  was  hypertrophy  of  the  connective  tissue, 
and  an  infiltration  of  small  round  cells  in  the  spleen,  kidneys,  stomach, 
heart,  and  brain.  Tlie  walls  of  tiie  bloodvessels  in  all  the  organs 
were  also  thicker  than  natural. 

In  only  six  then  of  the  fifty-seven  examples  of  non-syphilitic  cir- 
rhosis of  the  liver  in  children,  omitting  those  in  which  the  liver  and 
spleen,  but  no  third  organ,  had  undergone  cirrhotic  changes,  can  it 
be  said  that  the  hepatic  cirrhosis  was  the  outcome  of  a  general  ten- 
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dency  of  the  system  to  fibrosis ;  and  in  only  one  of  them  (Case  4) 
was  found  such  a  thickening  of  the  walls  of  the  bloodvessels  as  would 
justify  the  application  of  Gull  and  Sutton's  theory  of  an  arterio- 
capillarv  fibrosis  as  the  source  of  hepatic  cirrhosis,  at  least  in  children. 
It  is,  however,  to  be  borne  in  mind  that  the  condition  of  the  vas- 
cular system  has,  very  probably,  not  often  been  investigated  in  this 
aifection  in  childhood. 

The  instances  in  which  a  firm  or  tough  condition  of  the  spleen 
occurred  in  association  with  cirrhosis  of  the  liver,  other  organs  escaping 
such  alterations,  have  not  been  included  in  the  above  illustrations  of 
a  more  or  less  general  tendency  to  fibrosis,  because  the  splenic  altera- 
tions are  reasonably  explicable  upon  other  grounds,  such  as  habitual 
overstimulation  of  the  spleen  by  passive  congestion  of  its  structure 
with  portal  blood  ;  the  blood,  moreover,  probably  containing  products 
irritating  to  that  viscus.  But  it  is  only  right  to  say  that  in  thirteen 
instances  (Cases  3,  5,  8,  10,  15,  16,  17,  18,  21,  23,' 42,  54,  and  55), 
along  with  the  hepatic  cirrhosis,  the  spleen  was  found  large  and  firm ; 
and  in  two  instances  tough  (Cases  14  and  31).  In  eight  instances 
(Ca.ses  6,  11,  16,  24,  27,  43,  45,  and  46)  it  is  simply  called  "large," 
and  in  one  (Case  56)  "large  and  soft."  It  may  be  said  that  in 
twenty-four  of  the  fifty-seven  cases  of  the  non-sy})hilitic  group  the 
spleen  was  abnormal. 

Assuming  that  we  have  so  fiir  determined  the  causative  relation  of 
about  one-half  of  these  sixty  odd  cases  of  he])atic  cirrhosis  in  children, 
what  about  the  other  half?  Before  attempting  an  answer  to  this 
question  it  Avill  be  well  to  recall  the  fiict  that,  in  addition  to  the  above 
mentioned  well-established  conditions  under  which  interstitial  hepa- 
titis occurs,  there  are  others  which  have  been  suggested,  but  which 
need  much  investigation  and  corroboration  before  they  can  be  accepted 
as  proven,  however  probable  they  may  appear  both  from  analogy 
and  fact.  George  l^udd,^  over  forty  years  ago,  suggested  that  "  there 
may  be  other  substances  among  the  immense  variety  of  matters  taken 
into  the  stomach,  or  among  the  ])roducts  of  faulty  digestion,  which, 
on  being  absorbed  into  the  ]K)rtal  blood,  cause,  like  alcohol,  adhesiv^e 
inflammation  of  the  liver."  Much  more  recently,  in  1872,  Botkin' 
a<lvanced  the  hypothesis,  that  the  acute  infectious  diseases  may  origi- 

•  I^it'easei  of  Liver,  1845.  '^  Quotiil  liy  'riiiorrolilor  in  ZioiiisHon'N  I'yclop  ,  ix. 
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Date  chronic  inflammatory  processes  in  the  parenchymatons  organs, 
because  he  had  found  in  a  number  of  cases  commencing  interstitial 
inflammation  of  the  liver  in  persons  dying  of  cholera  or  of  typhoid 
fever.  And  Klein/  in  1877,  described  an  acute  interstitial  hepatitis 
as  present  in  eight  cases  of  scarlatina  which  he  had  examined. 

Now,  although,  so  far  as  I  am  aware,  no  instance  has  been  recorded 
in  which  cirrhosis  of  the  liver  was  shown  to  be  a  direct  sequence  of 
scarlatina,  cholera,  or  typhoid  fever,  yet,  as  it  is  establislied  that  in 
the  kidney  the  poison  of  scarlet  fever  does  frequently  set  up  acute 
inflammation  of  the  parenchyma  and  interstitial  tissue,  \^■hich  often 
becomes  chronic,  why  may  not  the  liver  occasionally  suffer  a  similar 
chronic  inflammatory  process ;  and  what  support  is  afforded  to  that 
view  by  this  collection  of  cases?  An  analysis  of  the  thirty-eight 
instances  of  cirrhosis  of  the  liver  contained  in  this  summary,  which 
cannot  be  referred  to  any  of  the  established  causes  of  that  affection, 
shows  that  in  nine  instances  the  following  acute  infectious  diseases 
preceded  by  a  longer  or  shorter  interval  the  cirrhosis ;  viz.,  scarlatina 
twice  (Cases  3  and  25),  measles  and  scarlatina  once  (Case  42),  measles 
alone  four  times  (Cases  22,  36,  45,  and  56),  measles  and  pertussis 
thrice  (Cases  8,  54,  and  55).  In  twenty-five  instances  no  mention  is 
made  of  acute  infectious  diseases  as  antecedent  to  the  cirrhosis,  and 
they  were  absent  in  three.  The  relative  frequency  of  measles  and  of 
scarlatina  in  the  above-mentioned  nine  cases  was  as  8  to  3  ;  rickets 
once  (Case  13)  preceded  the  cirrhosis. 

When  the  frequency  with  wliicli  tlie  acute  infectious  diseases  occur 
in  childhood  is  borne  in  mind,  it  is  plain  that  the  above  statements 
cannot  be  said  to  establish  Botkin's  hypotliesis.  Certainly,  the  in- 
frequency  with  which  hepatic  cirrhosis  obtains  in  children  who  have 
gone  through  the  common  infectious  fevers  is  quite  in  contrast  to  the 
comparative  frequency  with  which  chronic  nephritis  follows  scarlatina, 
and  we  need  mudi  stronger  evidence  than  has  been  adduced  to  prove 
that  the  acute  infectious  fevers  are  causes  of  hepatic  cirrliosis  in  chil- 
dren. However,  an  exception  is  admitted  :is  already  mentioned,  in 
favor  of  intermittent  fever  or  of  malaria. 

Even  if  it  be  granted  that  in  the  nine  cases  in  which  acute  infec- 
tious fevers  did  precede  the  hepatic  cirrliosis,  they  really  originated 
the  interstitial  lesion,  there  remain  three  in  which  those  fevers  had 

'  Path.  Soc.  Trans.,  xxviii.  439. 
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not  ocxjurred,  and  twenty-five  in  which  no  mention  is  made  of"  them 
as  having  existed.  For  such  examples  of  hepatic  cirrhosis,  Budd's 
explanation  is  available  and  appears  highly  probable.  Indeed,  it  is 
more  especially  in  childhood  when  alcohol,  as  a  cause  of  hepatic  cir- 
rhosis, can  be  safely  ignored  in  a  large  proportion  of  cases,  that  we 
feel  disposed  to  accept  the  view  that  the  products  of  faulty  digestion 
and  certain  stimulating  kinds  of  food  conveyed  to  the  liver,  set  up 
interstitial  hepatitis.  It  is  Avell  known  that  many  of  the  lower 
animals  (cow,  pig,  horse,  deer,  etc.)  are  subjects  of  hepatic  cirrhosis. 
The  fawns  at  Guy's  Hospital,  to  which  the  students  from  time  to  time 
gave  linseed  meal  as  a  bonne  bouche,  died  of  cirrhosis  of  the  liver. 

It  is  impossible  to  bring  much  evidence  in  favor  of  this  mode  of 
causation  from  the  cases  that  we  are  analyzing,  owing  to  the  absence 
of  information  as  to  the  habits,  diet,  etc.,  of  the  patients.  In  the  two 
cases  observed  by  myself  the  children  habitually  partook  of  the  same 
kind  of  food  as  their  parents,  and  that  was  at  least  of  a  stimulating 
character  for  children,  the  family  being  noted  for  the  excellence  of 
their  cuisine. 

Besides  food  containing  articles  more  or  less  irritating  to  the  liver, 
besides  new  products  from  faulty  digestion,  there  is  a  class  of  bodies 
which  were  hardly  known  when  Budd  wrote  his  article,  that  may 
play  a  part  in  the  production  of  interstitial  hepatitis — such  are  the 
alkaloidal  products  of  albuminous  decomposition  which,  of  late  years, 
have  been  receiving  attention — the  ptomaines.  Some  of  these  may 
be  the  initiating  cause  of  interstitial  hepatitis.  This  subject  has  not 
as  yet  received  much  attention. 

The  ages  at  which  cirrhosis  of  the  liver  occurred  in  these  children 
were 
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According  to  this  analysis,  the  greatest  liability  in  childhood  to 
hepatic  cirrhosis  is  from  the  ninth  to  the  twelfth  year,  inclusive. 

As  regards  sex,  there  were  35  males  and  17  females,  and  in  4  other 
cases  the  sex  was  not  stated.     (The  syphilitic  cases  are  not  included.) 

Referring  to  the  character  of  the  cirrhosis  in  these  56  non-syphilitic 
cases,  the  atrophic  form  obtained  in  19,  the  hypertrophic  in  13  ;  in  6 
the  organ  was  of  its  normal  size;  in  16  this  point  is  not  mentioned, 
and  in  2  instances  the  patient  was  yet  living  when  reported  upon. 

The  symptoms  of  hepatic  cirrhosis  in  children  are  identically  those 
of  the  disease  in  the  adult.  I  shall  speak  very  briefly  upon  a  few  of 
them.  In  the  two  examples  seen  by  the  writer,  there  Avere  present, 
on  the  face,  stigmata  composed  of  collections  of  dilated  minute  venules. 
Although  they  have  been  spoken  of  by  some  few  authors,  they  are 
rarely  alluded  to  in  systematic  descriptions  of  cirrhosis,  and  are  men- 
tioned but  once  in  the  records  of  the  other  cases,  61  in  number, 
reported  in  the  summary  accompanying  this  paper.  Their  presence 
should  suggest  an  examination  of  the  liver  with  special  reference  to 
the  probable  existence  of  cirrhosis. 

The  opinion  commonly  held  by  the  profession  is  that  cirrhosis  of 
the  liver  is  a  non-febrile  disease,  yet  in  10  (Cases  1,  5,  6,  12,  27,  34, 
42,  45,  55,  56)  out  of  52  cases,  uncomplicated  by  other  affections  that 
might  produce  pyrexia,  cirrhosis  was  associated  with  fever — that  is, 
in  19.2  per  centum.  The  same  association  obtained  in  5  other 
instances  (Cases  7,  9,  13,  46,  54)  in  wdiich  either  simple  or  tuberculous 
inflammation  complicated  the  cirrhosis  and  may  have  produced  the 
pyrexia.  Dr.  R.  E.  Carriugton,'  who  has  recently  drawn  attention 
to  this  circumstance,  found  an  irregular  febrile  temperature  present 
in   18   out  of  44  cases  of  cirrhosis,  or  in  43  per  cent.     (This  list 

'  (Juy's  Hospital  Reports,  vol.  42. 
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includes  seven  children's  cases.)  It  would  not,  however,  be  safe  to 
conclude  Ironi  these  figures  that  cirrhosis  is  less  frequently  associated 
with  a  febrile  temperature  in  children  than  in  adults ;  for  the  records 
of  many  of  these  are  altogether  devoid  of  details  on  this  point.  Of 
these  10  febrile  cases  of  uncomplicated  cirrhosis,  4  presented  the 
hypertrophic  form,  4  the  atrophic,  and  2  had  normal  sized  livers. 

In  the  56  cases  of  non-syphilitic  cirrhosis,  ascites  existed  in  34 ; 
was  absent  in  8,  and  was  not  mentioned  in  14.  It  is  interesting  to 
note  that  in  the  13  instances  of  hypertrophic  cirrhosis,  ascites  was 
absent  but  twice,  not  mentioned  twice,  and  present,  contrary  to  the 
opinions  of  some  authors,  9  times.  On  the  other  hand,  abdominal 
dropsy  was  absent  in  4  out  of  19  instances  of  atrophic  cirrhosis,  in 
which  it  is  thought  to  be  rarely  wanting,  present  in  14,  and  not 
mentioned  in  5  cases. 

Icterus,  more  or  less  deep,  was  present  in  23  cases,  absent  in  12, 
and  not  mentioned  in  21  of  the  non-syphilitic  group.  These  cases  do 
not  confirm  Fagge's^  statement  that  where  cirrhosis  is  associated  with 
jaundice  the  liver  is  not  contracted,  as  a  rule,  but  is  increased  in  size. 
For,  in  the  13  hypertrophic  examples  jaundice  was  present  7  times, 
absent  3  times,  and  not  mentioned  3  times  ;  while  in  the  19  atro])hic 
examples  it  was  present  10  times,  absent  4  times,  and  not  mentioned 
5  times.  In  other  words,  icterus  coexisted  with  the  hypertrophic 
form  in  70  per  cent.,  and  with  the  atrophic  in  71.4  per  cent. 

One  point  more  and  I  have  done.  The  fatal  issue  of  hepatic  cir- 
rhosis in  children  is  brought  about  in  many  different  ways,  but  there 
are  three  especially  frequent,  viz.,  toxaemia,  or  certain  disturbances  of 
the  nervous  system,  peritonitis,  and  by  asthenia,  in  the  production  of 
which  hemorrhage  plays  an  important  role.  These  three  modes  of 
termination  obtained  respectively  in  12,  9,  and  8  instances.  Pneu- 
monia seems  to  have  been  the  immediate  cause  in  3  instances.  The 
following  affections  held  the  same  relation  respectively  in  one  instance: 
pleuritis,  pulmonary  congestion,  tuberculous  meningitis,  ulceration  of 
the  entire  colon,  and  "  diarrhoea  with  fits." 

The  toxiemic  symptoms  in  these  children,  the  subjects  of  hepatic 
cirrhosis,  have  been  more  especially  violent  fits  of  crying,  and  fre- 
quently,  of    screaming,    delirium,    dilated    pupils,    stupor,    tremor, 

'  Guy's  IIoBpital  ItejioitB,  1875. 
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twitchiugs,  clonic  or  tetanic  convulsions,  rigidity,  coma,  and  hemor- 
rhages from  stomach,  nose,  intestines,  or  kidneys. 

Id  conclusion,  it  results  from  this  analysis  of  these  63  cases  of 
hepatic  cirrhosis  in  children — 

1st.  That  most  of  the  established  causes  of  the  disease  in  adults 
obtain  also  in  children,  more  especially  the  use  of  alcohol,  present  in 
15.8  per  cent,  of  the  whole  number;  syphilis,  chiefly  hereditary, 
pl-esent  in  1 1  per  cent. ;  tuberculous  disease  of  other  organs  than  the 
liver,  in  11  per  cent.;  also,  but  much  less  frequently  than  these, 
venous  congestion  of  the  liver,  peritonitis,  and  a  general  tendency 
to  connective- tissue  formation  in  the  system. 

2d.  That  syphilis  occasionally  tends  to  a  diffuse  interstitial  hepa- 
titis or  cirrhosis,  by  first  inducing  an  adhesive  inflammation  of  the 
portal  vein. 

3d.  That  a  general  arterio-capillary  fibrosis  is  not  proved  by  these 
cases  to  be  the  usual,  and  probably  not  even  a  frequent,  cause  of 
hepatic  cirrhosis  in  childhood. 

4th.  That  more  than  half  of  the  cases  of  hepatic  cirrhosis  in 
children  do  not  appear  to  be  produced  by  the  above-mentioned  well- 
established  causes  of  that  affection. 

5th.  That  there  is  some  evidence  that  cirrhosis  of  the  liver  may 
be  v^ery  exceptionally  induced  by  the  acute  infectious  diseases — 
cholera,  typhoid  fever,  measles,  scarlatina,  but  that  proof  of  this  is 
wanting. 

6th.  That  the  habitual  use  of  a  stimulating  diet,  or  the  absorption 
of  the  products  of  faulty  digestion,  are  probably  fruitful  sources  of 
hepatic  cirrhosis  in  children. 

7th.  That  it  is  in  harmony  with  what  is  known  of  the  causes  of 
hepatic  cirrhosis  to  believe  that  the  bodies  known  as  ptomaines  may 
be  capable  of  exciting  a  cirrhotic  condition,  and  that  investigation  of 
this  subject  deserves  attention. 

8th.  That  the  period  of  childhood  most  liable  to  cirrhosis  of  the 
liver  is  from  the  ninth  to  the  fifteenth  year  inclusive,  but  that  it  may 
be  congenital  and  may  occur  at  any  age  after  birth. 

9th.  That  it  is  twice  as  frequent  in  male  children  as  in  female. 

10th.  That  its  symptoms  are  essentially  the  same  in  childhood  as 
Id  adult  life. 

11th.  That  it  is  frequently  accompanied  by  pyrexia. 
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12th.  That  ascites  or  icterus,  and  frequently  both  together,  are  of 
common  occurrence  in  the  atrophic  and  the  hypertrophic  forms. 

13th.  That  the  group  of  symptoms  which  have  been  referred  to 
cholieraia  or  to  cholesteraemia  or  to  acholia,  and  even  sometimes  to 
uraemia,  frequently  usher  in  the  fatal  issue  of  hepatic  cirrhosis  in 
children. 

Summary  of  Cases. 

No.  1.  Female,  aged  13.  Alcohol. — Not  stated.  Syphilis. — Not  stated. 
Family  history. — None.  Early  personal  history. — "Never  healthy,"  and  "in 
early  life  much  exposed  to  weather  and  privations  of  every  kind."  Symptoms 
observed. — Early  symptoms  not  given.  Had  had  several  times  ascites  and 
jaundice.  Only  the  symptoms  of  fatal  issue  given.  Rigor,  stupor,  straining, 
epistaxis  ;  very  hot  head  and  skin ;  sluggish,  dilated  pupils.  L»eath  on  third 
day  ushered  in  by  convulsions  and  copious  urine.  Ascites.  Icterus.  Hemor- 
rhage of  nose,  stomach,  and  intestines.  Pyrexia.  Post-mortem  examination. — 
Stomach  and  upper  part  of  small  intestine  full  of  black  clotted  blood.  Liver, 
26  ounces ;  like  brain,  much  lobulated  and  divided  into  almost  equal  hemi- 
spheres ;  capsule  not  thickened,  but  firmly  adherent ;  thick  partitions  of 
cell-tissue  between  the  several  lobes  of  which  the  liver  is  made  up.  Mem- 
branes of  brain  and  endocardium  stained  yellow.  State  of  spleen  and  peri- 
toneum not  stated.  Small  ulcer,  two  inches  from  ileo-csecal  valve,  in  centre  of 
a  Peyer's  patch — only  a  point  of  ulceration.  (Trans.  Pathological  Society 
of  London,  vii.  p.  227.     Dr.  Hillier.) 

No.  2.  Male,  aged  11.  Alcohol. — Took  some  gin,  it  was  said,  but  nothing 
positively  and  accurately  known.  Syphilis. — Not  stated.  Family  history. — 
Father  took  gin  and  water,  not  stated  how  temperately.  Early  personal 
history. — 111  two  and  a  half  years.  Out-patient  St.  Bartholomew's.  Had 
hepatic  symptoms  and  icterus.  "  Came  from  lowest  grades  of  society ;"  itiner- 
ant chairmaker.  Symptoms  observed. — Seen  shortly  before  death  of  peritonitis, 
byDr.  Wilks.  The  symptoms  present  not  given.  Ascites. — Not  stated.  Icterus. 
Hemorrhage  and  Pyrexia.  —  Not  stated.  Post-mortem  examination.  —  Liver 
"  usual  size  ;"  surface  studded  with  nodules  the  size  of  a  pea.  State  of  spleen, 
peritoneum,  and  other  organs  not  given.     (Ibid.,  xiv.  p.  175.     Dr.  Wilks.) 

No.  8.  Female,  aged  10.  Alcohol. — Took  none.  Syphilis. — None.  Family 
history. — Habits  of  jjarents  not  suspicious.  Early  personal  history. — Healthy 
parents.  No  suspicion  of  syphilis,  but  had  scarlatina.  The  fourth  child 
in  family  of  seven.  No  sign  of  rickets  or  diseased  bones.  Icterus  in  1870  and 
in  1871.  "Never  took  alcoholic  drink,"  nor  made  use  of  irritating  food 
more  than  children  generally  of  her  age.  No  history  of  tuberculization  or  of 
pleurisy.  Symptoms  observed. — At  time  of  icterus  in  1871  liver  greatly  en- 
larged, yet  no  ascites,  albuminuria,  or  ana'mia.  Early  in  1872  "liver  dimin- 
ished but  little  in  size."     Health  good  till  September,  1872,  when  ascites  and 
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enlarged  abdominal  veins  and  spleen  existed.  Icterus  disappeared  in  October. 
Died  after  second  tapping  in  November,  1872.  Ascites.  Icterus.  Hemorrhage 
and  Pyrexia. — Not  stated.  Post-mortem  examination. — Liver,  15  ounces ;  irreg- 
ularly lobulated  and  granular.  Spleen  as  large  as  liver,  hard  and  tough.  No 
pleural  adhesion.  Lungs  healthy.  (Ibid.,  xxvii.  p.  186.  Dr.  T.  H.  Green, 
for  Dr.  Griffiths,  of  Swansea.) 

No.  4.  Female,  aged  6.  Alcohol. — No  wine  nor  spirits;  occasionally  beer 
f(5»  dinner,  but  did  not  like  it.  Si/philis. — Not  probable.  Family  history. — 
Habits  of  parents  not  given.  Early  personal  history  and  symptoms  observed. — 
The  third  of  five  children,  all  of  whom  had  snuffles  and  thrush  in  infancy, 
but  no  other  symptoms  of  syphilis.  No  illness  since  pertussis  at  nine  months, 
till  June  16, 1875  ;  six  days  later  entered  hospital  with  ascites,  subicteroid  skin 
and  eyes,  enlarged  abdominal  veins  on  right  side,  oedema  of  legs,  no  albumi- 
nuria. Three  tappings.  Diarrhoea,  with  bloody  stools.  Three  attacks  of 
epistaxis,  and  two  of  haematemesis.  Anasarca.  Convulsions  and  death  on 
January  4, 1876.  Ascites.  Icterus.  Hemorrhage.  Pyrexia. — Not  stated.  Post- 
mortem examination. — Liver,  not  increased  in  volume,  17  ounces ;  granular, 
tough ;  capsule  not  thickened ;  no  cicatricial  depression  nor  gummata.  State 
of  peritoneum  not  given,  but  small  round  cells  were  found,  not  only  in  liver 
tissue,  but  also  in  tissue  of  heart,  kidney,  pleura,  stomach,  and  brain.  "  Walls 
of  bloodvessels  in  all  organs  thicker  than  natural."  Connective  tissue  in- 
creased in  each  of  the  above  organs.     (Ibid.,  xxvii.  p.  196.     Dr.  Cayley.) 

No.  5.  Male,  aged  9.  Alcohol. — Son  of  publican,  and  took  good  deal  of  wine, 
especially  between  meals.  Syphilis. — Not  mentioned.  Family  history. — Father 
healthy.  Mother  died  of  phthisis.  Several  brothers  and  sisters  died  in  child- 
hood. Father  kept  a  public  house.  Early  personal  history. — Said  to  be  a 
good,  healthy  boy  till  two  months  before  admission.  Early  symptoms,  morning 
vomiting.  Four  weeks  later  belly  swelled.  From  first  lost  flesh  and  was  con- 
stipated. Symptoms  observed. — Girth  thirty-two  and  a  half  inches.  Spleen 
much  enlarged,  lower  border  four  inches  below  ribs.  No  icterus  nor  albumin- 
uria. No  oedema  of  legs.  Temp.  100.6° ;  later,  102.8°  and  103.4°  in  evening. 
Ascites  disappeared  for  three  weeks  and  returned,  and  fifteen  pints  of  fluid 
were  drawn  ofl^.  Second  paracentesis  twelve  days  later,  when  sixteen  pints  were 
evacuated.  Next  day  intense  pain  in  abdomen.  Nausea,  fresh  ascites,  and 
death  in  collapse  from  peritonitis.  No  icterus.  Hemorrhage. — Not  stated. 
Pyrexia.  Post-mortem  examination. — Liver,  21 J  ounces;  small  (ought  to  have 
weighed  32  ounces),  typical  hobnailed,  very  hard.  Spleen  large,  firm,  10 
ounces.  Mucous  membrane  of  stomach  thickened  and  injected.  Nothing  of 
importance  noted  in  other  organs.  (Ibid.,  xxvii.  p.  199.  Dr.  C.  Murchison.) 
Dr.  Murchison,  p.  201  of  vol.  xxvii.,  op.  cit.,  says  that  he  "never  met  with  a 
typical  example  of  hobnailed  liver  after  death  at  any  age,  in  which  there 
could  be  made  out  a  clear  history  of  moderation  in  the  use  of  alcohol." 

No.  6.  Male,  aged  5.  Alcohol. — Doubtful.  Admitted  once  that  he  often 
had  bjandy  and  gin  at  night.  Syphilis. — No  evidence  during  life  or  at  post- 
mortem. Family  history. —"  Good."  Early  personal  history.  —  Generally 
healthy ;    had    measles,  scarlatina,  and   pertussis.     Admitted  June  9,  1876. 
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Jaundice  four  months  before ;  emesis  and  diarrhoea.  Improved,  but  in  two 
months  symptoms  reappeared.  S;/mptoms  observed.  —  On  admission,  sub- 
icteroid.  Liver,  below  ribs,  three  and  a  quarter  inches  ou  right,  one  and  a 
half  inches  on  left.  Spleen  very  much  enlarged.  In  September  no  ascites,  but 
more  jaundice.  Spleen  reached  from  seventh  rib  to  lower  margin  of  eleventh. 
Temp.  100.2°.  No  albuminuria.  Abrasion  on  lip,  which  bled  freely.  Facial 
eczema.  October  2d,  some  ascites.  Rapid  reduction  in  girth  and  in  size  of  liver 
three  days  after  taking  potassium  iodide,  grs.  ij,  and  potassium  acetate,  grs.  x, 
t.  d.  Patches  on  face  of  ramified  and  dilated  venules.  Next  two  years  under 
Drs.  Cheadle  and  Barlow.  In  October,  1876,  enlarged  abdominal  veins,  and 
edge  of  liver  not  so  low  down  as  before.  In  January,  1877,  glands  of  groin 
and  neck  enlarged.  Epistaxis.  During  stay  in  hospital  temperature  usually 
normal,  occasionally,  for  short  periods,  100°  to  101°  in  evening.  In  October, 
1877,  liver  smaller,  and  markedly  irregular  on  surface.  In  April,  1878,  no 
ascites  nor  purj^ura.  Liver  only  one  and  three-quarters  inches  below  ensiform 
cartilage,  instead  of  four  inches  as  on  October  6,  1875.  A  year  later,  Sept. 
1879,  readmitted  with  ascites.  No  albuminuria.  Tapping  when  temperature 
was  103°,  and  after  operation,  drowsiness,  delirious,  contracted  pupils.  Hsema- 
temesis  seven  days  after  tapping,  and  death  one  day  later  with  screaming  and 
collapse.  Ascites.  Icterus.  Hemorrhage.  Pyrexia.  Post-mortem  examination. 
— Liver,  25  ounces ;  typical  hobnailed ;  much  contracted ;  capsule  thickened; 
large  number  of  newly  formed  canaliculi.  Spleen,  23  ounces.  Stomach  dis- 
tended with  blood,  and  small  intestine  contained  much  blood.  Colon  and 
rectum  much  pigmented;  no  erosion,  no  ulcers  on  mucous  membrane  of 
stomach  or  intestines.  Author  calls  it  granular  atrophic  cirrhosis.  (Ibid., 
xxxi.  p.  119.     Dr.  F.  T.  Taylor.) 

No.  7.  Female,  aged  10.  Alcohol. — "No  history  of  it,"  and  Dr.  Moore 
refers  disease  to  association  with  general  tuberculosis  as  described  by  Cornil 
and  Ranvier.  Si/philis. — Not  stated.  Family  history. — Not  given.  Early 
personal  history. — Not  given.  Symptoms  observed. — Not  given.  Great  ascites, 
but,  even  after  tapping,  neither  liver  nor  spleen  could  be  felt.  Temp,  raised 
throughout.  Mode  of  termination  not  given.  Ascites.  Icterus  and  Hemor- 
rhage.— Not  stated.  Pyrexia.  Post-mortem  examination.  —  Liver  rough, 
nodular,  dense,  with  great  elastic  bands  of  fibrous  tissue  in  its  substance. 
Tuberculosis  of  peritoneum.  Other  organs  not  mentioned.  (Trans.  Path. 
Soc,  vol.  xx.xii.  p.  132.     Dr.  W.  Moore.     Dr.  Gee's  case.) 

No.  8.  Male,  aged  9.  Alcohol. — No  history  of  spirit-drinking.  Syphilis. — 
"No  distinct  trace  of  syphilitic  taint  in  father  or  mother."  Family  history. 
— Good:  father  "sober;"  mother  in  good  health.  Early  personal  history  and 
symptoms  observed. — Measles  and  pertussis  when  very  young.  Epistaxis  and 
morning  sickness  for  last  four  years.  Congenital  hydrocele.  Never  had  piles 
nor  jaundiced,  but  lost  flesh  since  Christmas,  1880.  Jan.  24,  1881,  belly 
enlarging;  ascites.  Tapping,  eight  pints  of  clear  fluid.  Feb.  23d,  delirium, 
severe  cough  and  dyspnoea,  and  sudden  death.  Ascites.  No  icterus. 
Hemorrhage  and  Pyrexia. — Not  stated.  Post-mortem  examination.  —  Liver, 
20i  ounces;    good  specimen  of  cirrhosis;    irregular  and   nodular;    capsule 
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greatly  thickened  all  over.  No  adhesions  to  diaphragm  or  surrounding  struc- 
tures. Spleen  enlarged  and  very  firm.  Coats  of  stomach  much  thickened;  no 
ulceration.     Heart  valves  normal;  also,  kidneys.     (Ibid.,  xxxii.  p.  133.) 

No.  9.  Male,  aged  13.  Alcohol. — No  history  of  spirit-drinking.  Syphilis. 
— No  evidences  of,  during  life ;  no  gummata  after  death.  Family  history. — 
Good ;  one  sister  died  of  consumption ;  no  evidence  of  syphilis  in  either 
parget.  Early  personal  history. — A  weakly  child.  Two  years  before,  was 
supposed  to  have  tuberculosis  of  lungs  and  peritoneum,  and  was  tapped.  Had 
symptoms  and  signs  of  chronic  pulmonary  phthisis,  and  ascites.  Symptoms 
observed. — Ascites,  and  symptoms  of  chronic  phthisis  pulmonalis.  Evening 
temp,  of  103°.  No  icterus.  Hemorrhage. — Not  stated.  Pyrexia.  Died  from 
diarrhcea.  Post-mortem  examination. — Liver,  not  hobnailed,  but  hard,  puck- 
ered, deformed,  and  constricted  by  irregular  bands  of  fibrous  tissue.  Spleen 
and  kidneys  normal.  Great  thickening  of  peritoneum  and  omentum;  no 
tubercles.  Extensive  ulceration  of  entire  colon.  One  ulcer  on  true  vocal 
cords.  (Probably  not  true  cirrhosis  of  ordinary  type,  but  still  cirrhosis  of  one 
type,  and  referred  by  Dr.  Pye-Smith  to  an  interstitial  pneumonia  which 
became  associated  with  chronic  inflammation  of  liver  and  peritoneum.) 
(Ibid.,  xxxiii.  p.  172.     Dr.  P.  H.  Pye-Smith.) 

No.  10.  Male,  aged  5.  Alcohol. — Not  mentioned.  Syphilis. — Not  men- 
tioned. Family  history. — Not  given.  Early  personal  history. — Not  given. 
General  appearance  good ;  colossal  ascites ;  liver  and  spleen  could  not  be 
palpated  or  percussed  ;  good  appetite.  No  oedema  of  legs ;  no  albuminuria. 
Enlarged  subcutaneous  abdominal  veins.  Two  aspirations,  three  weeks  apart. 
After  tapping,  left  lobe  of  liver  projected  below  left  costal  border ;  surface 
slightly  rough,  and  edge  sharp ;  right  lobe  could  not  be  bounded  with  pre- 
cision. Spleen  projected  below  costal  border.  Symptoms  observed. — "Rapid 
growth  of  left  lobe — one  inch  laterally  in  twenty- five  days."  The  right  lobe 
first  attacked,  as  in  the  two  described  by  Steffen ;  the  reverse  of  the  order 
observed  in  adults.  "  Died  with  symptoms  of  peritonitis."  Ascites.  No 
icterus.  No  hemorrhage.  Pyrexia. — Not  given.  Post-mortem  examination. — 
Liver,  7.2  inches  long ;  left  lobe,  4.4  inches  long ;  red,  dense,  flat  knobs  vary- 
ing in  size  from  a  pea  to  a  hazelnut.  Spleen  enlarged,  4  inches  long  ;  red  and 
leathery.  (London  Med.  Record,  1875,  p.  258.  Dr.  Unterburger:  Jahrbuch 
fiir  Kinderheilkunde,  Band  ix.  390,  1876.) 

No.  11.  Male,  aged  5.  Alcohol — No  probability.  Syphilis. — Could  not  be 
traced.  "  Had  not  had  ague."  Family  history. — Father  intemperate  and  poor. 
Early  personal  history. — Fed  on  mother's  breast  till  he  was  four  years  old, 
after  which  coffee  was  his  favorite  food.  Symptoms  observed. — Early  in  1879, 
vomiting,  pain  in  epigastrium  and  right  hypochondrium.  Cachectic  in  August, 
1879.  Distended  belly;  enlarged  veins;  gray-yellow  skin ;  enlarged  liver  and 
spleen.  Ascites.  Icterus. — Slight,  '^o  hemorrhage.  Pyrexia. — Not  stated.  Post- 
mortem e.vaniination. — Liver  enlarged,  7.2  by  4.4  inches;  yellow-gray;  knobby 
and  firm.  Spleen  enlarged  to  three  times  its  proper  size.  (London  Med. 
Record,  18S1,  j).  116.     Dr.  C.  Wettcrgren :  Nord  Med.  Archiv,  Band  xii.  4) 

No.  12.     Male,  aged  12.     Alcohol. — No  probability,  but  not  specially  inves- 
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tigated.  Syphilis. — No  signs  of  syphilitic  lesions  in  other  parts  of  body  than 
the  liver.  Family  history. — Not  given.  Early  personal  history. — Ailing  for  fort- 
night with  general  pains,  then  diarrhoea ;  light-headed  at  night,  and  talking ; 
liver  dulness  increased  in  space;  signs  of  bronchitis,  and  enlarged  liver. 
Symptoms  observed. — Symptoms  closely  resembling  those  of  typhoid  fever  or 
tuberculosis;  general  pains;  diarrhoea;  high  fever,  temp.  104.2°;  delirium. 
No  ascites.  No  icterus.  No  hemorrhage.  Post-mortem  examination. — Liver 
much  enlarged,  39  ounces ;  surface  smooth,  in  places  slightly  rough ;  tough 
and  hard.  Spleen,  Bounces;  natural  consistence;  normal.  (St.  Bartholo- 
mew's Hospital  Reports,  1877,  xiii.  p.  149.     Dr.  Legg.) 

No.  13.  Male,  aged  17  months.  Alcohol. — No  probability.  Syphilis. — 
Not  stated.  Family  history.  —  Mother  of  the  lowest  order  of  population. 
Fkirly  personal  history. — Diarrhoea  three  weeks  ;  emesis  one  day  ;  convulsion  ; 
rickety  skeleton.  Symptoms  observed. — Symptoms  of  tuberculosis  and  men- 
ingitis. Liver  very  large.  No  ascites.  No  icterus.  No  hemorrhage.  Pyrexia. 
Post-mortem  examination. — Liver,  natural  size,  smooth,  pale  yellow  color; 
microscope  displayed  bands  of  fibrous  tissue,  and  lymphatic  corpuscles. 
Spleen  natural.     Tuberculous  meningitis.     (Ibid.,  p.  155.     Dr.  Legg. ) 

No.  14.  Male,  aged  17  months.  Alcohol. — No  probability.  Syphilis. — 
Not  stated.  Family  history  and  early  personal  history. — Not  given.  Symptoms 
observed. — At  14  months,  pain  in  the  abdomen,  and  the  whole  body  swelled, 
but  this  speedily  passed  away  except  in  the  belly.  Ascites ;  tapped  twice. 
Died,  exhausted,  five  days  after  second  tapping.  No  icterus.  No  hemorrhage. 
Pyrexia. — Not  stated.  Post-mortem  examination. — Liver,  16|  ounces ;  smaller 
than  normal ;  dense,  tough,  nodular ;  hepatic  veins  obliterated  close  to  vena 
cava.  Spleen  natural  size;  tough.  Other  viscera  sound.  (Dr.  Gee  says 
there  is  but  one  other  case  like  this  on  record,  a  post-mortem  made  by  von 
Recklinghausen  and  reported  by  Rosenblatt  in  Virchow's  Jahresbericht  for 
1867,  vol.  i.  p.  226.)     (Ibid.,  vii.  p.  144.     Dr.  Gee.) 

No.  15.  Male,  aged  50.  Alcohol. — Not  mentioned.  Syphilis. — Not  stated. 
Family  history. — Paternal  grandfather  and  uncle  died  of  phthisis.  No  other 
hereditary  predisposition  can  be  traced.  Early  personal  history. — Ten  months 
before  being  seen  had  fever  with  sore  throat;  three  weeks  after  this,  belly 
began  to  swell,  without  pain,  vomiting,  or  jaundice.  Lately,  difiicult  breath- 
ing and  other  symptoms  of  abdominal  distention.  Symptoms  observed. — When 
admitted,  ascites;  purple-yellow  complexion.  Liver  three  fingers'  breadth 
below  ribs ;  afterward  hard  and  smooth.  Spleen  could  not  be  felt.  Super- 
ficial veins  injected.  Girth  at  navel,  264  inches.  Vertical  hepatic  dulness, 
7  inches.  64  ounces  of  ascitic  fluid  withdrawn.  Died  after  acute  pleuritis 
with  effusion.  Icterus. — Slight.  Hemorrhage  and  Pyrexia.  —  Not  stated. 
Post-mortem  examination. — Liver,  34  ounces ;  rounded  ;  left  lobe  contracted 
in  all  its  dimensions,  and  tougher  than  right,  and  its  glandular  structures 
much  atrophied  and  replaced  by  network  of  bloodvessels  inclosed  in  sheaths 
of  connective  stroma.  Spleen,  2ij  ounces;  much  lirnier  than  natural.  Firm 
adhesions  between  right  lobe  of  liver  and  diaphragm.  Old  pericardial  and 
pleural  adhesions,  and  some  recent  pleurisy.     Tubercles  also  in  pleura ;  and 
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cretified  tubercle  in  bronchial  gland.  (A  chemical  examination  of  the  ascitic 
fluid  and  a  microscopical  one  of  the  organs.)  (Trans.  Clinical  Society,  vol. 
1.  p.  107.     Dr.  Hillier.) 

No.  16.  Female,  aged  7.  ^4 /coAo/. — No  suspicion.  Syphilis. — None.  Family 
history. — No  intemperance  nor  syphilis.  Early  personal  history. — Suffered 
privations  during  siege  of  Paris,  and  died  after  two  months'  illness  brought  on 
thereby.  No  malaria  and  no  cardiac  disease.  Symptoms  observed. — Ascites; 
oedema  lower  limbs;  hydrothorax;  pulmonary  oedema  and  slight  albumi- 
nuria. Tapped.  Died  in  two  weeks  from  peritonitis.  No  icterus.  Hemor- 
rhage and  Pyre.via. — Not  stated.  Post-mortem  examination. — Liver  contracted, 
granular,  and  presented  all  the  characters  of  cirrhosis.  Spleen  much  enlarged. 
(Quoted  in  Lancet,  1875,  vol.  i.  p.  698,  from  the  Progres  Med.,  No.  XII., 
1875.     Dr.  J.  Cazalis.) 

No.  17.  Female,  aged  9.  Alcohol. — No  suspicion.  Syphilis. — None.  Family 
history. — No  intemperance  nor  syphilis.  Early  personal  history . — Lived  many 
years  in  damp  "  rez-de-chaussee."  Frequent  attacks  of  epistaxis  for  three 
years  before  admission.  No  malaria  nor  cardiac  disease.^  Symptoms  observed. 
— Swelling  of  belly  followed  by  swelling  of  lower  limbs,  which  had  greatly 
and  suddenly  increased  under  a  febrile  attack  which  occurred  a  few  weeks 
before  admission.  Extreme  ascites ;  slight  icterus.  Tapping;  no  albuminuria. 
Died  from  peritonitis.  Hemorrhage  and  Pyrexia. — Not  stated.  Post-mortem 
examination. — Liver  no  larger  than  adult  fist;  granular,  tough,  traversed 
throughout  with  interstitial  fibro-nuclear  growth.  Spleen  greatly  enlarged, 
exceeding  liver  in  size.  (Quoted  in  Lancet,  vol.  i.,  1875,  from  the  Progres  Med., 
No.  XII.,  1875.     Dr.  J.  Cazalis.) 

No.  18.  Male,  aged  12.  Alcohol  and  Syphilis. — Not  stated  in  the  history. 
Family  history. — Father  alive  and  healthy ;  mother  died  of  some  abdominal 
disease.  Early  personal  history. — Not  given.  Symptoms  observed. — Yellow 
about  the  eyes;  abdomen  large ;  right  lobe  of  the  liver  extended  three  inches 
below  the  ribs,  surface  of  organ  irregular ;  no  ascites  when  admitted  16th  of 
March.  In  October,  ascites  ;  large  cutaneous  veins;  no  albuminuria.  Spleen 
enlarged.  Tapped ;  four  and  a  half  pints.  Htematemesis ;  delirium  and  coma; 
dilated  pupils ;  clinched  teeth  ;  icterus.  Death  twenty-four  hours  after  in- 
vasion of  coma.  Hemorrhage. — From  stomach.  Pyrexia — Not  given.  Post- 
mortem examination. — Liver  covered  with  yellow  nodules;  structure  easily 
torn.  Microscope  showed  an  undue  development  of  fibrous  tissue,  much  fat, 
and  granular  matter.  Spleen  enlarged.  (Lancet,  1877,  vol.  1.  p.  569.  Dr. 
Thorowgood.) 

No.  19.  Female,  aged  13.  Alcohol. — "No  history  of  drink."  Syphilis. — 
Not  stated.  Family  history,  early  personal  history,  and  symptoms  observed. — 
Not  given.  Illness  began  with  cough  seventeen  weeks  before  her  death,  and 
ascites.  Icterus,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post-mortem  ex- 
amination.— Liver,  extreme  example  of  cirrhosis;   hobnailed,  bright  yellow  ; 

'  Since  writing  the  above  the  author  has  found  in  Dr.  Laure's  paper,  referred  to  hereafter,  that  this 
child  liad  liad  measles  when  three  years  of  age. 
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large  bauds  of  fibrous  tissue  permeating  the  organ.  Old  and  recent  double 
pleurisy  and  peritonitis.  (Lancet,  1881,  vol.  ii.  p.  1087.  Dr.  Norman 
Moore.) 

No.  20.  Female,  aged  9.  Alcohol. — No  history  of  drink.  Syphilis. — Not 
stated.  Family  history  and  early  personal  history. — Not  given.  Symptoms 
observed. — Lobar  pneumonia,  caused  death  twenty  minutes  after  admission. 
Ascites,  Icterus,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post-mortem  examina- 
tion.— Liver,  hypertrophic  cirrhosis,  weighed  41  instead  of  34  ounces.  Regular 
form  of  liver,  firm,  hobnailed,  tough  on  section,  only  large  islets  mapped 
out  by  fibrous  tissue.  Microscope  showed  much  increase  of  interlobular 
fibrous  tissue,  with  very  little  affection  of  lobules  ;  their  cells  being  natural  in 
size  and  shape  and  not  containing  any  fat.  The  interlobular  bands  did  not 
appear  very  old  ;  at  their  margin  was  much  collection  of  leucocytes  in  al^ 
stages  of  transformation.  (Lancet,  1885,  vol.  i.  p.  252;  shown  at  Pathological 
Society  by  Dr.  Hall  White,  Path.  Trans.,  xxxvi.  p.  234.) 

No.  21.  Female,  aged  3  months.  Alcohol. — No  probability.  Syphilis. — No 
evidence  after  careful  examination  of  other  children.  Family  history. — No 
evidence  of  alcoholic  intemperance  or  of  syphilis  in  parents.  Early  personal 
history. — Well  developed,  sallow;  belly  17j  inches  at  navel,  containing  a  little 
fluid.  Had  frequent  attacks  of  epistaxis.  Symptoms  observed. — Hepatic  dulnesa 
three  and  a  half  inches  in  nipple  line ;  stools  pale ;  superficial  abdominal 
veins  prominent ;  slight  oedema  of  face  and  feet.  Toward  close  frequently 
crying.  Died  in  a  convulsion  nineteen  days  from  date  of  first  consultation. 
Ascites.  Icterus. — Not  stated.  Hemorrhage. — Epistaxis  often.  Pyrexia. — Not 
stated.  Post-mortem  examination. — Liver,  loh  ounces ;  occupied  one-third  of 
abdomen,  pale ;  lobules  at  places  separated  by  strands  of  coarse  fibrous  ma- 
terial, containing  free  nuclei.  Spleen  enlarged  and  firm,  over  one  ounce. 
Mesenteric  glands  all  enlarged.  Walls  of  the  various  vessels  seemed  thick- 
ened. (British  Med.  Journal,  1885,  vol.  i.  p.  846.  Dr.  Thomas  Oliver,  of 
Newcastle-upon-Tyne. ) 

No.  22.  Female,  aged  11.  Alcohol. — Only  had  stimulants  moderately  in  ill- 
n&ss.  Syphilis. — No  history  of  syphilis  nor  ague.  Family  history. — Not  given. 
Early  personal  history. — Always  delicate.  Three  years  before  coming  under 
observation  had  measles,  followed  by  slow  convalescence,  during  which  took 
fair  quantity  of  stimulants,  but  to  greater  extent  than  is  usual  in  such  cases. 
At  age  of  nine  or  ten  became  slowly  jaundiced ;  afterward,  hEematemcsis. 
Symptoms  observed. — Pain  in  epigastrium  ;  pale  conjunctiva?;  abdomen  dis- 
tended; later,  pain  over  right  hypochondrium;  area  of  hei)atic  dulness 
lessened,  splenic  dulness  much  increased.  No  albuminuria.  Hfematemesis 
on  22d  of  January  for  twenty-four  hours,  when  she  died  unconscious.  Ascites. 
Icterus,  Pyrexia. — Not  stated.  Post-mortem  examination. — Cirrhosed  liver, 
much  diminished  in  size,  hobnailed,  adherent  to  diajjhragm.  Spleen  much 
enlarged,  firm ;  congested  kidneys;  pelvic  viscera  normal.  Mucous  membrane 
of  stomach  and  intestines  covered  with  blood.  Chest  not  examined.  (British 
Mod.  Journal,  ii.  p.  511),  ISTO.     Dr.  Tiiomas  OHvit.) 
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No.  23.  Female,  aged  5.  Alcohol. — No.  Syphilis. — Not  mentioned.  Family 
history. — Parents  intemperate,  but  child  had  an  aversion  to  alcohol.  Early 
personal  history. — Healthy  till  age  of  three,  when  severe  pains  in  hepatic 
region  and  "bearing  down"  began  to  be  felt;  then  frequent  calls  to  stool, 
and  afterward  debility,  ansemia,  and  finally  discharges  of  blood  at  stool. 
Symptonvi  observed. — Severe  abdominal  pains,  with  bearing  down  and  passage 
of  blood;  then  vomiting  of  "several  pints  of  venous-looking  clotted  blood." 
A  second  hseaxatemesis  a  few  hours  later,  and  death  therefrom.  Liver 
hard  and  nodulated.  Ascites. — Not  mentioned.  No  icterus.  Hemorrhage. — 
From  bowel  and  stomach.  Pyrexia. — Not  stated.  Post-mortem  examination. — 
liiver  cirrhosed ;  covered  with  nodules.  Parenchyma  granular,  dense,  and 
firm.  Spleen  greatly  enlarged  and  congested.  Stomach  and  intestines  filled 
with  dark  blood  clots.  Mucous  membrane  of  intestines  ecchymosed.  (Lancet, 
1863,  vol.  ii.  p.  221.     Dr.  D.  Murray.) 

No.  24.  Male,  aged  7.  Alcohol. — "  Most  unlikely."  Syphilis. — No  patho- 
logical evidence  of  visceral  syphilis.  Family  history. — Not  given.  No  early 
personal  history.  Symptoms  observed. — Lean;  sallow;  belly  and  chest  covered 
with  blue  veins,  especially  on  right  side ;  ascites  for  a  month.  Left  pleuro- 
pneumonia. Tapped,  and  eleven  ounces  of  fluid  withdrawn ;  died  12  hours 
afterward  in  a  semi-comatose  state.  Hoaorrhage  and  Pyrexia. — Not  stated. 
Post-mortem  examination. — Liver,  35^  ounces;  substance  firm,  granular,  dull 
orange,  tough,  creaky  to  knife.  Ligaments  vascular ;  adhesions  numerous. 
Spleen,  3  ounces.  Kidneys,  each  2}  ounces.  Recent  pleuritis  and  pneumo- 
nia. Brain  and  heart  normal.  (Dublin  Quarterly  Journ.  Med.  Sci.,  vol.  56, 
p.  337.     Dr.  Foot.) 

No.  25.  Male,  aged  14.  Alcohol. — No  proof  of  its  use.  Syphilis. — Not  men- 
tioned. Family  history. — Not  given.  Early  personal  history . — Not  given,  beyond 
scarlatina  "some  months"  before  admission.  Symptoms  observed. — General 
dropsy  and  ascites.  Right  hydrothorax  followed,  after  tapping,  by  empyema. 
Urine  free  from  albumen ;  excessive  in  quantity.  Icterus,  Hemorrhage,  and 
Pyrexia  — Not  stated.  Post-mortem  examination. — Liver  much  reduced  in 
volume  ;  lobulated  on  surface;  dense;  liver-cells  fatty,  and  connective  tissue 
in  excess.  Kidneys  granular.  (Dublin  Quarterly  Journal  of  Medicine,  vol. 
Ixiv.     Dr.  Hayden.) 

No.  26.  Female,  aged  8.  Alcohol. — Drank  half  pint  of  gin  daily.  Syphilis. 
— Not  stated.  Family  history  and  early  personal  history. — Not  given.  Symptoms 
observed.  — No  history  given.  Ascites,  Icterus,  Hemorrhage,  and  Pyrexia. — 
Not  stated.  Post-mortem  examination. — Liver  small  and  hobnailed.  (Guy's 
Hospital  Reports,  3d  ser.,  vol.  xx.  p.  192.     Dr.  Wilks.) 

No.  27.  Male,  aged  3.  Alcohol — Took,  now  and  then,  after  dinner,  one  or 
two  ounces  of  beer.  Syphilis. — Not  stated.  Family  history. — Sober  parents ; 
mother  took  an  occasional  glass  of  beer.  Early  personal  history  and  symp- 
toms observed. — Had  measles ;  always  strong.  One  month  before  admission, 
feverish,  headache ;  and  three  days  later,  jaundice  and  white  stools ;  a  week 
ater,  abdominal  dropsy  ;  girth  30|  inches.  Veins  in  ujiper  part  of  abdo- 
men distended.     Hepatic  dulness  from  nipple  to  2^  inches  below  margin  of 
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ribs ;  edges  of  liver  hard  and  sui'face  hard  and  granular.  Spleen  not  enlarged. 
Ascites  and  icterus  disappeared,  and  patient  left  the  hospital  strong  and  fat. 
Ascites.  Icterus:  HemoiThage. — Not  stated.  Pyrexia.  (Med.  Times  and 
Gazette,  1866,  vol.  i.  p.  35.     Dr.  Reynolds.) 

No.  28.  Male,  aged  SU  Alcohol. — No  evidence  of  its  use.  Syphilis. — No 
evidence  of  its  presence.  Family  history. — None  of  syphilis  or  alcoholism. 
Early  personal  history — Ascites  seven  months  before  admission;  and,  for  some 
months  before  this,  a  low  state  of  health ;  and  had  abscess  in  axilla.  Symp- 
toms observed.  — Emaciation  ;  exhaustion  ;  icterus ;  ascites ;  oedema  of  ankles 
and  feet.  Liver  felt  below  costal  margin  ;  border  smooth  and  hard.  Spleen 
greatly  enlarged ;  excess  of  white  corpuscles.  No  albuminuria.  Paracentesis 
twice.  Death,  three  days  after  last  tapping,  of  peritonitis.  Hemorrhage  and 
Pyrexia.  —  Not  stated.  Post-mortem  examination. — Typical  hobnailed  liver, 
with  thick  capsule ;  substance  light  yellow.  Microscope  showed  multilocular 
cirrhosis,  with  great  thickening  of  capsule  and  increase  of  bile-ducts;  also, 
general  tuberculosis,  cavities  in  lungs,  chronic  pleuritic  adhesions,  chronic  and 
recent  peritonitis.     (British  Med.  Journal,  vol.  i.,  1883.     Dr.  H.  R.  Hutton.) 

No.  29.  Sex.  —  Not  stated.  Aged  3.  Alcohol. — No  evidence  of  its  use. 
Syphilis. — Not  stated.  Family  history. — Not  given.  Early  personal  history. — 
111  for  three  months ;  abdominal  pains ;  relaxed  bowels,  stools  sometimes 
containing  blood  and  mucus.  iVo  history  of  exanthema.  Symptoms  observed. 
— Abdomen  distended ;  no  fluctuation.  Liver  extended  four  finger-breadths 
below  costal  margin.  No  enlarged  glands.  Lungs  healthy.  Broncho-pneu 
monia  developed.  Drowsiness  continued  till  death,  which  occurred  three 
and  a  half  weeks  after  admission.  No  ascites.  Icterus. — Not  stated.  No 
hemorrhage.  Pyrexia. — Not  stated.  Post-mortem  examination. — Liver  extended 
four  finger-breadths  below  ribs ;  much  enlarged ;  a  few  adhesions  on  its  surface ; 
tough  and  dense ;  free  from  tubercle.  "  The  case  was  one  of  small-cell  and 
fibroid  changes,  thickening  capsule,  and  running  along  portal  canals." 
Tubercular  meningitis ;  caseous  nodules  in  lungs  ;  tubercular  ulcers  in  intes- 
tines; caseous  mesenteric  glands.  (Med.  Times,  1885,  vol.  ii.  j).  872.  Dr. 
Eustace  Smith.) 

No.  30.  Male,  aged  7.  Alcohol. — No  evidence  of  its  use.  Syphilis. — Not 
stated.  Family  history. — Mother  died  of  phthisis.  Early  personal  history. — 
Measles,  scarlatina,  and  pertussis.  Well  till  six  weeks  before  admission, 
during  which  time  he  lost  flesh  and  was  languid.  Symptoms  observed. — Much 
emaciated;  furred  tongue ;  dulness,  with  delicient  breathing  in  right  base; 
then  diarrho'a;  tumid  abdomen  ;  enlarged  abdominal  glands.  No  enlarge- 
ment of  the  liver  or  spleen.  No  ascites.  No  icterus.  Hemorrhage  and  Pyrexia. 
— Not  stated.  Post-mortem  examination. — Omentum  matted  to  intestines;  these 
universally  adherent  and  containing  tubercles.  Liver  adherent  to  diaphragm ; 
caseous  nodules  on  its  under  surface ;  substance  of  liver  looked  fairly  normal, 
but  was  80  dense  that  it  could  not  be  broken  down.  Microscope  showed  in- 
crease of  fibro-nuckated  tissue  limited  to  the  pf)rtal  canals.  Both  lungs  were 
subjects  of  tubercular  disease.     (Ibid.,  p.  872.     Dr.  Donkin.) 
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No.  31.  Male,  died  at  birth.  Syphilis. — Not  stated.  Family  history. — Not 
given.  Post-morteyn  eamination. — Very  little  shape.  Entire  surface  drojisical. 
Abdomen  distended  with  fluid.  Complete  transposition  of  viscera.  Evidences 
of  peritonitis.  Liver  comparatively  small ;  right  lobe  If  inches  broad  and 
about  same  in  height ;  left  lobe  1  inch  broad  and  |  inch  high ;  surface 
uniformly  granular ;  dark  brown-green;  firm;  on  section,  of  homogeneous, 
almost  fatty,  appearance.  Spleen  rather  small  and  dense.  Kidneys  had 
fine  granular  surface  ;  consistence  increased.  Cortex  small  and  pale.  Heart 
presented  numerous  and  serious  anomalies  of  position  and  structure.  ( Virchow 
believes  the  hydrops  in  this  case  due  to  lesions  of  the  heart,  combined  with 
cirrhosis  of  liver  and  granular  degeneration  of  kidneys.  The  fatal  endocar- 
ditis, the  cirrhosis,  the  granular  degeneration  of  kidneys,  and  hard  spleen,  are 
all  evidences  of  disturbances  of  an  irritative  character  which  had  passed 
away.)     (Virchow's  Archiv,  1861,  B.  xxvi.  426.     E.  Virchow.) 

No.  32.  Male,  aged  10.  Alcohol. — None.  Syphilis. — Not  stated.  Family 
history. — Not  given.  Early  personal  history. — Ailing  slightly  for  three  weeks, 
but  continued  going  to  school  up  to  27th  January.  Jaundice  ensued  two  days 
later.  Symptoms  observed. — Depressed  spirits ;  good  appetite ;  constipation  ; 
whitish  stools ;  dilated  pupils :  drowsiness ;  screaming  at  night.  Liver 
normal  in  size;  not  tender.  Abdomen  natural;  flaccid.  Temjj,  normal. 
Gradual  coma  and  death  on  eighth  day  after  admission  to  hospital.  No 
ascites.  Icterus.  Hemorrhage. — Large  quantity  of  blood  in  stomach  and 
small  intestine.  Post-mortem  examination. — Obstruction  of  common  bile-duct 
by  enlarged  gland.  Liver  slightly  reduced  in  size;  smooth;  bile-stained; 
tougher  than  natural.  Microscope  proved  principal  change  to  be  a  cellular 
infiltration  of  the  interlobular  tissue.  Innumerable  small,  round  cells  dis- 
tributed throughout  hepatic  substance.  These  round  cells  were  associated  in 
many  parts  with  a  fibrillated  tissue,  and  this  was  most  abundant  around  the 
larger  vessels  and  bile-ducts.  The  liver-cells  but  little  altered.  The  author 
adds  that  there  was  a  generally  disseminated  acute  inflammatory  process  in 
the  liver.     (Trans.  Path.  Soc,  xxiii.  133.     Dr.  Green.) 

No.  33.  Male,  aged  10.  No  alcohol.  Syphilis. — None,  and  no  intermittent 
fever.  Family  aiid  early  personal  history. — Not  given.  Symptoms  observed. — 
Not  stated.  Ascites,  Icterus,  Hemorrhage,  and  Pyre.ria. — Not  stated.  Post- 
mortem  ctamiiiation. — Not  stated.  (Frerichs's  Clinical  Treatise  on  Diseases  of 
Liver,  Syd.  Soc,  ii.  p.  35.) 

No.  34.  Male,  aged  2.  No  alcohol.  Syphilis.  —No  evidence  of  its  existence. 
Family  and  early  personal  history.  —  Not  given.  Symptoms  observed. — Four 
months  before  admission  had  severe  scald  ;  temp.  98.4°  on  1st  December,  be- 
came 104°  on  5th;  was  discharged,  well,  21st  December.  Remained  quite 
well  till  March  13th,  when  child  vomited,  became  jaundiced,  and  had  high 
colored  urine.  Beside  icterus,  temp.  101°,  liver  enlarged  ;  stools  yellow  and 
loose;  pulse  120,  temp.  99.8° ;  no  emesis;  tenderness  over  liver;  white  stools 
eight  days  after  admission,  almost  comatose;  pupils  large;  do  not  react; 
screamed;  convulsions;  teeth-grinding.  Death  nine  days  after  admission. 
No  ascites.      Icterus.      Hemorrhage. — Hfematemesis.      Pyre.ria. — 101°.      Post- 
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mortem  examination.  —  Liver  small,  flabby,  hj'peraemic,  and  bile-stained. 
Spleen  natural.  Stomach  contained  dark  fluid  ;  no  duodenal  ulcer ;  large 
bile-duct  pervious  ;  new  growth  of  connective  tissue  surrounded  the  lobules, 
these  varied  in  size ;  processes  of  connective  tissue  passed  inward  toward 
central  vein.  Hepatic  cells  granular  and  pigmented.  "  Hypertrophic  cir- 
rhosis."    (St.  Barth.  Hosp.  Rep.,  1887,  vol.  13,  p.  221.     S.  West,  M.  B.) 

No.  35.  Male,  aged  18.  Alcohol. — Drank  considerable  quantity,  especially 
of  gin,  and  undiluted.  SijphiUs. — None.  Family  history. — Not  given.  Early 
personal  history. — Five  years  previously  had  large  abscesses  in  back ;  one  year 
before,  swelling  of  ankles,  which  disappeared ;  for  two  years  chief  complaint 
pain  in  the  loins;  rapid  wasting.  No  disease  of  thoracic  organs;  no  cough, 
diarrhoea,  or  acute  disease;  had  a  dull  look  and  manner.  Symptoms  observed. — 
Abdomen  considerably  distended  with  flatus ;  slight  enlargement  of  liver 
and  spleen.  Six  months  later  ascites  and  gradual  enlargement  of  spleen, 
but  not  of  liver ;  hsematuria  twice  ;  urine  always  of  normal  specific  gravity, 
and  free  from  albumen,  sugar,  and  casts;  later,  moaning,  spasmodic  jerking 
of  left  arm,  thirst,  pain  in  splenic  region  ;  enlarged  and  tortuous  abdominal 
veins;  oedema  of  legs;  thick  crop  of  acne  on  face;  during  last  three  weeks 
wild  delirium  ;  typhoid  symptoms  ;  within  last  week  right  hemiplegia ;  spas- 
modic jerking  of  left  arm  and  leg,  dilated  pupils,  coma,  and  death.  Jaundice 
absent  throughout.  Ascites,  "^o  icterus.  Hemorrhage.  —  Hsematemesis.  No 
pyrexia.  Post-mortem  examination. — Liver  extremely  cirrhotic,  contracted, 
and  small;  liver  cells  fatty  and  loaded  with  bile  pigment;  abundance  of 
fibrous  tissue  in  broad  ma.ssive  bands.  Spleen  enormously  enlarged,  con- 
gested, and  hard.  Kidneys  congested,  and  capsules  rather  adherent.  Pan- 
creas dark  colored  and  unusually  hard.  Unusual  quantity  of  dark  pigment 
over  parietal  peritoneum  about  pubic  region.  Peritoneal  cavity  full  of  red- 
dish serum,  free  from  lymph  or  pus.  No  trace  of  amyloid  disease,  nor  of 
tubercle  anywhere.  A  few  minute  ecchymoses  under  arachnoid,  which  was 
slightly  opaque;  no  other  lesion  of  brain.  (Brit.  Med.  Journ.,  1871,  vol.  ii. 
p.  545."    Dr.  Cheadle.) 

No.  36.  Female,  aged  11.  Alcohol. — During  diarrhoea  port  wine  was  used 
in  small  quantities  and  freely  diluted;  brandy  was  used  sparinglv  for  two  or 
three  days;  occasionally  a  little  beer  but  only  since  the  diarrhoja  set  in  three 
years  ago.  Syphilis. — No  history  of  it,  nor  of  ague.  Family  history. — Not 
given.  Early  personal  history. — Always  delicate.  Enjoyed  fair  health  from  2 
to  8 ;  at  8  had  measles,  with  some  pulmonary  aflection,  followed  by  simple 
but  protracted  diarrhcjea.  After  tedious  illness,  recovered  slowly.  Between 
9  and  10  slight  jaundice  gradually  set  in,  became  listless,  and  lost  interest 
in  games.  Following  year  vomited  blood,  and  became  more  yellow.  Symp- 
toms observed.  —  October:  Complained  of  weariness  and  slight  pressure  in 
epigastrium;  variable  appetite ;  sallow,  and  at  places  skin  dusky-brown  ;  con- 
junctiv£E  pale  ;  abdomen  much  distended  ;  no  pain  in  right  hypochondrium  ; 
area  of  hepatic  dulness  diminished,  that  of  spleen  increased  ;  at  times  rcdema 
of  feet;  had  diarrhd'a;  urine  in  large  (|U!intity,  free  from  albumen  ;  gave  no 
play  of  colors  with  nitric  acid  ;  it  contained  great  abundance  of  amorphous 
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urates.  About  middle  of  January  slight  cough  and  bronchial  rales  over  bases 
of  lungs  ;  vomiting  after  food.  On  evening  of  22d  of  January  began  to  vomit 
blood  continuously  till  two  o'clock  next  morning,  when  she  died  unconscious. 
Had  external  piles.  Ascites.  Icterus.  Hemorrhage. — Hsematemesis.  Pyrexia. — 
Not  stated.  Post-mortem  e.ramination. — Abdomen  contained  20  to  30  pints  of 
clear  serous  fluid.  Liver  very  much  reduced  in  size ;  tough  on  section  from 
increase  of  its  fibrous  tissue.  Spleen  much  enlarged,  congested,  and  firm. 
Kidneys  normal.  Capsule  of  liver  much  thickened.  (Ibid.,  1876,  vol.  ii.  p. 
519.     Thomas  Oliver,  M.B.) 

No.  37.  Male,  aged  10.  Alcohol. — No  suspicion.  Syphilis. — Not  stated. 
Family  and  early  personal  history. — Not  given.  Symptoms  observed. — The  or- 
dinary symi)toms,  not  particularized.  Ascites,  Ictents,  Hemorrhage,  and  Pyrexia. 
— Not  stated.  Post-mortem  examination. — All  the  characteristics  of  the  dis- 
ease as  in  the  adult.  (Diseases  of  Infancy  and  Childhood,  C.  West,  7th  ed., 
1884,  p.  654.) 

No.  38.  Male,  aged  85.  Alcohol. — No  suspicion.  Syphilis. — Not  stated. 
Family  and  early  personal  history. — Not  given.  Symptoms  observed. — Same  as 
as  in  Case  No.  37.  Ascites,  Ictervs,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post- 
mortem examination. — Same  as  in  Case  No.  37.    (Ibid.) 

No.  39.  Male,  aged  8.  Alcohol. — No  suspicion.  Syphilis. — Not  stated. 
Fainily  and  early  personal  history. — Not  given.  Symptoms  observed. — Same  as 
in  Case  No.  37.  Ascites,  icterus,  hemorrhage,  and  pyrexia. — Not  stated.  Post- 
mortem  examination. — Same  as  in  Case  No.  37.     (Ibid.) 

No.  40.  Male,  aged  20  months.  Alcohol  and  Syphilis. — No  suspicion. 
Family  and  early  personal  history. — Not  given.  Symptoms  observed. — Same  as 
in  Case  No.  37.  Ascites,  Icterus,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post- 
mortem examination. — Same  as  in  Case  No.  37.  (Ibid. ) 

No.  41.  Male,  aged  10.  Alcohol. — No  cause  known.  Syphilis. — No  con- 
genital cause  had  been  in  operation.  Family  and  early  personal  history. — Not 
given.  Symptoms  observed. — Not  given.  Ascites,  Icterus,  Hemorrhage,  and 
Pyrexia. — Not  stated.  Postmortem  examination. — Not  stated.  (Frerichs's 
Klinik  d.  Leberkrankheit.,  ii.  35,  1861.) 

No.  42.  Male,  aged  11.  Alcohol. — No  history  of  it,  nor  of  chill.  Syphilis. 
— No  history  of  it.  Family  history. — Two  sisters  and  a  brother  living  and 
healthy.  Father  never  had  syi^hilis.  Mother  was  a  drinker ;  she  had  had 
three  miscarriages,  but  presented  no  signs  of  syphilis,  nor  could  a  history  of 
such  be  elicited.  Mother,  during  the  time  that  she  was  pregnant  with  the 
boy,  and  the  year  that  she  suckled  him,  drank  more  or  less  to  excess.  (Dr. 
Fox  holds  that  the  mother's  intemperance  may  have  been  the  cause  of  the 
child's  cirrhosis,  an  alcoholic  heredity  having  been  established.)  Early  per- 
sonal history. — At  four  had  severe  illness  and  passed  a  worm.  Had  scarlatina, 
measles,  and  varicella.  For  two  years  had  jaundice,  which  came  gradually. 
Frequently  vomited  blood.  For  a  year  before  admission,  bowels  moved 
four  or  five  times  daily  ;  stools  always  of  light  yellow.  Some  enlargement  of 
inguinal  and  left  axillary  glands.  Symptoms  observed. — Admitted  2d  day  of 
January  on  account  of  deep  jaundice.    Some  emaciation  ;  clubbed  finger-ends ; 
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gums  inclined  to  bleed.  Liver  extended  three  finger-breadths  below  costa 
margin  ;  its  surface  was  smooth  and  hard ;  no  tenderness.  Spleen  greatly 
enlarged,  extending  to  level  of  iliac  crest  and  forward  beyond  mesial  line. 
No  evidence  of  ascites,  nor  enlargement  of  abdominal  veins.  Urine  contained 
bile-pigment,  but  neither  albumen  nor  sugar.  After  this,  ascites  and  enlarge- 
ment of  superficial  abdominal  veins;  legs  oedematous;  toward  close,  slight 
abdominal  pain.  Midday  temp,  varied  between  99°  and  100°  F. — generally 
99.8°;  once  it  reached  100.2°.  Xever  had  rigors  or  perspirations;  repeated 
ha?matemesis ;  ecchymosis  and  petechiiB  occasionally.  During  last  two  or 
three  days  of  life  he  vomited  large  quantities  of  blood.  For  last  nine  weeks 
had  systolic  murmur  over  heart ;  loudest  at  pulmonary  cartilage.  For  last 
three  weeks  had  a  constant  coarse  tremor  of  legs.  Died  comatose.  Icterus. — 
For  nearly  three  years.  Hemorrhage.  Pymr/a.— Slight.  Postmortem  exami- 
7iatio)i. — Fluid  in  peritoneum.  Liver  much  enlarged,  granular,  tough,  and 
leathery;  capsule,  here  and  there,  thickened;  gall-bladder  contained  bile; 
the  ducts  were  patent  and  bile-stained  ;  portal  vein  natural ;  glands  in  portal 
fissure  much  enlarged.  Spleen  enormously  enlarged,  gorged  with  blood,  and 
somewhat  friable.  Kidneys  rather  large;  capsules  separated  easily;  their 
structure,  to  naked  eye,  normal.  Microscope  revealed  abnormal  amount  of 
fibroid  over-growth,  especially  in  interlobular  spaces,  and  a  normal  condition 
of  renal  substance.  Malpighian  corpuscles  of  spleen  somewhat  increased  in 
size,  and  the  trabeculae  rather  more  fibrous  than  usual.  (British  Med.  Journ., 
1878,  vol.  ii.  p.  913.     Arthur  W.  Fox,  M.B.) 

No.  43.  Male,  aged  15.  Alcohol.— l^ot  due  to  spirits.  Si/philis.— 'Not 
stated.  Famihi  histori/. — Not  given.  Early  personal  history. — Hydrocephalus 
at  fifteen  months  ;  after  that,  good  health  up  to  sixth  year ;  then  had  jaundice 
and  white,  doughy  stools.  Remained  in  this  state  for  twelve  months.  Re- 
covered with  the  exception  of  a  chronic  diarrhcea  and  epistaxis,  to  which  he 
was  always  subject.  Symptoms  observed. — Admitted  in  June,  1853,  for  purpura 
hemorrhagica ;  looked  thin  and  delicate.  One  year  before  he  complained  of 
general  ailing,  sick  stomach,  anorexia,  and  increased  diarrhoea.  Seemed  to 
recover  and  returned  to  occupation,  till  a  few  weeks  before  admission.  He 
then  had  purpuric  spots,  epistaxis,  and  frequent  bleeding  from  gums:  no 
anasarca  nor  iiscites.  Discharged  in  five  weeks,  convalescent.  Epistaxis  re- 
curred from  time  to  time.  In  November,  lightness  in  head  and  staggering ; 
vomiting  of  reddish-brown  colored  fluid;  feces  very  dark ;  hsematemesis  three 
times  the  day  before  death,  which  was  due  to  exhaustion.  No  ascites.  Icterus. 
— For  one  year  nine  years  before  death.  Hemorrhage. — From  nose,  stomach, 
and  bowels.  Pyrexia. — Not  stated.  Post-mortem  examination. — No  effusion 
into  peritoneal  cavity.  Liver  much  reduced  in  size;  nodulated;  shape 
altered,  like  an  irregular  ball;  very  firm  and  tough;  light  amber  in  color; 
gall-bladder  small,  thickened,  and  pale.  Spleen  slightly  enlarged.  Stomach 
filled  with  coffee-colored  fluid.  Great  quantity  of  blood  in  intestines. 
(Dublin  Quarterly  Journ.  of  Med.  Sciences,  xvii.  ji.  345.     Dr.  S.  Gordon.) 

No.  44.  Male,  aged  12.  /lA-o/to/.— Not  stated.  Syphilis.— IS ot  stated. 
Family  history.— Not  given.     Early  personal  history. — Not  given.     Symptoms 
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observed. — Emaciation  ;  light  yellow  hue  of  skin  ;  very  great  enlargement  of 
spleen ;  retraction  of  liver  and  slight  ascites,  with  epigastric  tenderness  and 
enlargement  of  the  superficial  veins  of  abdomen.  Ascites.  Icterus. — Slight. 
No  hemorrhage.  Pyrexia. — Not  stated.  Alive  at  time  of  report.  (Ibid.,  p.  346. 
Dr.  S.  Gordon.) 

No.  45.  Male,  aged  11.  A/coho/. — No  alcoholism.  Syphilis. — No  syphilis. 
Family  history. — Not  obtainable.  Early  personal  history. —  Measles  at  two 
years ;  later,  intermittent  fever.  Inflammation  of  throat  at  nine,  supposed 
to  be  of  scrofulous  nature.  Attacks  of  indigestion  for  some  time.  A  few 
months  before  coming  under  observation  he  had  an  icteric  color  of  surface. 
Symptoms  observed.  —  Present  state:  No  fever;  marked  icterus;  heart  and 
lungs  normal;  liver  about  normal  size  (and  continued  so  till  death) ;  feces 
gray-yellow,  seldom  brownish ;  urine  biliary,  not  albuminous.  Splenic  dul- 
ness  enlarged  two-fold.  Condition  good.  Course :  Occasional  fever ;  feces 
became  brownish ;  never  diarrhoea.  This  lasted  about  seven  months ;  then 
had  bleeding  from  mucous  membrane  of  mouth ;  suggillations  of  various 
sizes  on  surface ;  pulsation  in  epigastrium  and  right  hyi^ochondrium  ;  hemor- 
rhage almost  continuous  for  days.  Death.  Duration  over  one  year.  No 
ascites.  Icterus.  Hemorrhage. — From  mouth  and  into  skin.  Pyrexia.  Post- 
mortem examination. — Lungs  (^edematous  above,  congested  below ;  ecchymo- 
sis  in  pleura.  Heart:  right  ventricle  fatty  and  degenerated;  left  ventricle 
hypertrophied.  Liver,  middle  size ;  right  and  left  lobes  of  proper  propor- 
tionate size;  lobus  quadratus  and  lobus  Spigellii  atrophied;  advanced  cir- 
rhosis ;  entire  surface  covered  with  nodules ;  capsule  thickened ;  parenchyma 
dark  gray-green,  hard,  nowhere  trace  of  normal  substance ;  gall-bladder 
thickened,  mucous  yellow-white  contents  ;  bile-ducts  completely  free.  Spleen, 
52  by  8  inches ;  enlarged ;  soft ;  capsule  thickened  in  spots  ;  pulp  almost 
fluid.  Kidneys  slightly  enlarged  ;  cortex  gray-yellow ;  fattily  degenerated. 
Microscopical  examination  by  Virchow:  Overgrowth  and  contraction  of 
interstitial  connective  tissue.  Liver-cells  absent ;  abundant  formation  of  fat 
in  or  replacing  them.     (Jahrb.  f  Kinderheilkunde,  1869,  B.  ii.  211.  Steffen.) 

No.  46.  Female,  aged  13.  Alcohol. — None.  Syphilis. — None;  no  ague. 
Family  history. — Not  stated.  Early  personal  history. — Only  mentioned  that 
child  had  cough  for  ten  weeks.  Symptoms  observed. — Right  lung  normal ;  left 
dull  at  apex  and  axillary  region ;  bronchial  and  cavernous  respiration  in 
upper  parts,  with  some  tinkling  riiles  and  increased  resonance.  Liver  extended 
7  centimetres  to  the  left  of  the  median  line;  projected  1  centimetre  below  cos- 
tal border  in  right  main  line.  Spleen  51  centimetres  high  and  7  broad.  No 
diarrhoea ;  slight  fever.  Course :  pulmonary  symptoms  grew  worse.  Profuse 
diarrhoea  and  sweating ;  bilious  vomiting ;  liver  dulness  did  not  increase.  Some 
ascites;  tenderness  and  pain  did  not  increase;  oedema  in  left  lower  and  right 
upper  extremities.  Death  in  complete  consciousness.  Duration  could  not  be 
ascertained.  Ascites.  No  icterus.  No  hemorrhage.  Pyrexia — Had  chronic  pneu- 
monia. Post  mortem  examination. — Left  lung  adherent  to  costal  pleura  except 
behind,  where  there  was  a  small  encysted  pleurisy.  Lung  contained  bronchiec- 
tatic  cavities  separated  by  bands  of  connective  tissue,  and  between  these  a  few 
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miliary  tubercles.  Right  lung  in  much  the  same  condition.  Numerous  scrofu- 
lous ulcers  in  small  intestine.  Liver  7\  inches  long,  oJ  broad  in  the  middle ; 
greatest  height,  2  inches ;  right  lobe,  25  inches  long,  2f  broad,  2  high  ;  left  lobe, 
oi  inches  long,  oi  to  G.>  broad,  2  high ;  left  lobe  cirrhotic  only  at  the  portion 
adjoining  the  porta  hepatis  and  the  lobus  Spigelii.  Here  there  was  a  large 
piece  almost  cut  off  by  contracting  connective  tissue.  The  right  lobe  and  the 
lobus  Spigelii  were  cirrhotic  and  much  smaller  than  normal.  On  under 
surface  of  lobus  Spigelii  were  a  number  of  bean-  or  hazel-nut-sized  portions 
almost  completely  separated,  and  each  united  to  the  lobe  by  a  slender  pedicle. 
Displacement  of  lobus  quadratus  to  right  and  backward,  and  of  gall-bladder 
to  posterior  edge  of  right  axillary  region.  Convex  surface  of  liver  smooth,  of 
yellow  rose  color.  Parenchyma  firmer  than  normal  in  cirrhotic  parts.  Spleen 
4|  by  2i  and  1  inch  ;  parenchyma  as  though  mashed.  Gall-bladder  moderately 
filled  with  greenish-yellow  bile ;  ducts  open.  Microscopic  examination  :  Dif- 
fuse interstitial  hepatitis  in  whole  organ  ;  especial  growth  of  connective  tissue 
in  right  lobe ;  diffuse  deposit  of  fat  in  cirrhotic  portions  with  complete  destruc- 
tion of  liver  cells.  The  left  lobe  cells  were  more  or  less  preserved  but  filled 
with  fat  cells.  StefTen  thinks  this  the  first  case  reported  in  which  the  process 
was  limited  to  the  right  lobe.     (Ibid.) 

No.  47.      ,  aged  3 J.      Alcohol  and  Syphilis. — Not  stated.      Family  and 

early  personal  history. — Not  given.  Symptoms  observed. — Ascites  and  icterus 
developed  simultaneously.  Disease  ran  its  course,  presented  all  the  charac- 
ters of  a  simple  cirrhosis,  lasted  four  months,  and  ended  fatally.  Hemor- 
rhage and  Pyre.via. — Not  stated.  Post-mortem  examination. — "  Simple  cirrhosis 
liver"  all  that  is  mentioned,  except  that  kidneys  were  secondarily  affected 
[Bright's  disease].  (Archives  General  de  Med.,  3d  ser.,  1840,  iii.  p.  58. 
Investigation  on  Cirrhosis  of  Liver.  Becquerel.)  This  case  was  read  by 
Gehrard  at  the  Societe  Medical  d'Observations  in  1834. 

No.  48.     , .     Alcohol  and  Syphilii^. — Not  stated.     Family  and  early 

personal  history. — Not  obtainable.  Symptom.'^  observed. — Child  presented  symp- 
toms of  typhoid  fever ;  died  of  intercurrent  pneumonia  seventeen  days  after 
entering  ho.spital.  A-icites,  Icterus,  Hemorrhage,  and  Pyre.ria. — Not  stated. 
Post-mortem  eramination. — Trace  of  pneumonia  on  right  side.  Some  oval 
plaques  in  intestine  slightly  elevated  and  reddened,  but  no  ulceration.  Some 
mesenteric  glands  enlarged  and  reddish.  Liver  presented  first  degree  of  cir- 
rhosis, was  globular,  enlarged  ;  surface  knobby,  scattered  over  with  little  yel- 
low nipples  in  several  j)laces,  and  covered  everywhere  by  old  false  membrane; 
consistence  increased.  False  membrane  found  in  almost  all  parts  of  abdo- 
men. [Indicating  a  chronic  peritonitis.]  (Ibid.  Communicated  to  Becquerel 
by  Baron.) 

No.  49.  Sex. — Not  stated.  Age, — Congenital ;  a  twin.  Alcohol. — None. 
Syphilis. — Not  mentioned.  Family  history. — Not  given.  Early  personal  history. 
— Stillborn  twin.  Symptoms  obxerved. — Widespread  morbus  maculosus",  icteric. 
Ascites  and  Icterus.  Hemorrhage  and  Pyrexia. — Not  stated.  Post-mortem  ex- 
amination.— Liver  small ;  green-yellow  ;  very  granular ;  broad  bands  of  con- 
nective tissue  separate  the  granular,  projecting,  strongly  icteric  islands  of  the 
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parenchyma.  Spleen  normal  in  size  and  color.  Mucous  membrane  of  stomach 
pale  and  colon  injected.  Nothing  said  about  the  gall-bladder;  probably 
normal.  (F.  Weber:  Beitrage  zur  Path.  Anat.  der  Naugeborenen,  1854, 
iii.  47.) 

No.  50.  Male,  aged  11.  Alcohol. — Consumed  spirits  in  large  quantity. 
Syphilis. — Not  stated.  Family  and  early  personal  history. — Not  given.  Symp- 
toms ob-^erved. — Well-marked  and  fatal  case  of  cirrhosis.  Ascites,  Icterus, 
Hemorrhage,  and  Pyrexia. — Not  stated.  Post-mortem  e.vamination. — Cirrhosis 
of  liver.  (Wunderlich:  Handb.  d.  Path,  und  Therap.,  2  Aufl.  iii.  3  Abth. 
313.) 

No.  51.  Female,  aged  12.  Alcohol. — Consumed  spirits  in  large  quantity. 
Syphilis. — Not  stated.  Family  history. — Not  given  ;  sister  of  No.  50.  Early 
personal  history. — Not  given.  Symptoms  observed. — Well-marked  and  fatal 
case  of  cirrhosis.  Ascites,  Icterus,  Henwrrhage,  and  Pyrexia.  —  Not  stated. 
Post-mortem  examination. — Cirrhosis  of  liver.     (Ibid.) 

No.  52.  Male,  aged  11.  Alcohol  and  syphilis. — Not  stated,  except  that  no 
cause  could  be  definitely  discovered.  Family  history. — Not  given.  Early 
personal  history. — Developed  a  psoas  abscess  as  result  of  injury.  Symptoms 
observed. — Progressive  emaciation ;  bedsores ;  cerebral  symptoms ;  death. 
Ascites.  Icterus,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post-mortem  examina- 
tion.— Lungs  oedematous ;  considerable  fluid  in  pleura.  Brain  anaemic,  and 
lateral  ventricles  distended  with  fluid.  Considerable  ascites.  Liver  dimin- 
ished in  all  its  diameters ;  nodular  on  surface,  especially  the  lower  ;  capsule 
thickened,  indurated,  and  connected  with  diaphragm  by  short,  dense  con- 
nective tissue;  parenchyma  firm  and  tenacious  ("  hefengslb  ")  on  section, 
permeated  by  bands  of  indurated  connective  tissue ;  gall-bladder  contained 
dark  bile.  Kidneys  enlarged ;  tissue  friable ;  cortex  oedematous,  swollen  ; 
pyramids  large  and  reddened.  Bile-stained  mucus  in  intestine.  (Neureuter : 
a  Contribution  to  Psoitis  and  Interstitial  Hepatitis  in  Children.  Oester- 
reichisches  Jahrb.  fiir  Pa^diatrik,  1877,  viii.) 

No.  53.  Female,  aged  12.  Alcohol. — Given  brandy  from  infancy.  Syphilis. 
— Not  stated.  Family  history. — Father  a  brandy  dealer;  no  history  beyond. 
Early  jtersonal  history. — Not  given.  Symptoms  observed. — A  shrivelled  specimen, 
small  for  age.  Great  ascites;  no  dropsy  elsewhere.  Veins  of  breast  and 
abdomen  much  distended.  Condition  of  liver  could  not  be  determined,  owing 
to  the  ascites.  Later  she  was  tapped ;  and  Toelg,  Bamberger's  assistant, 
told  Dr.  Griffith  that  the  liver  was  found  distinctly  cirrhotic.  She  was 
later  removed  from  the  hospital.  Ictei-wi,  Hemorrhage,  and  Pyrexia. — Not 
stated.  Alive  when  reported  upon.  (An  unreported  case  seen  by  Dr.  J.  P. 
Crozer  Grifiith,  of  Philadelphia,  in  Bamberger's  wards,  and  given  me  for 
publication.) 

No.  54.  Female,  aged  9.  Alcohol. — No  suspicion.  Syphili-^. — No  suspicion. 
Family  hi-'^tory. — Father  used  alcoholic  drinks  moderately ;  mother  temperate. 
A  maternal  uncle  died  of  phthisis.  No  hereditary  syphilis,  rickets,  or  struma 
in  family.  Early  pergonal  hixtory.  —  Had  measles,  croup,  whooping-cough, 
and  varicella,  but  not  scarlatina.     Nrevoid-like  stigmata  in  November,  1878, 
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on  eyelids,  but  in  ill  health  for  several  months  before  that;  weakness,  fret- 
fulness,  nervousness.  Symptoms  observed. — Enlarged  liver  and  spleen ;  high 
febrile  disturbance ;  recurring  epistaxis ;  hoeinaturia.  Ascites.  Icterus.  Hem- 
orrhage. Pyre-ria.  Pod-ii>ortrm  r.rami nation. — Turbid  serum  and  recent  lymph 
in  peritoneal  cavity.  Granular  and  thickened  condition  of  peritoneum  in 
upper  abdominal  zone.  Hypertrophic  cirrhosis.  Liver  large,  granular,  tough, 
anaemic,  dirty-white  in  color;  clear  fluid  in  gall-bladder;  pervious  biliary 
ducts.  Spleen  three  times  normal  size ;  capsule  thickened  ;  texture  firm  and 
tough.  Kidneys  large,  congested,  cut  surface  coarse ;  capsule  easily  removed. 
Gray  tubercle  in  apex  of  either  lung;  caseous  nodule  in  one  lung  and  in 
bronchial  gland.  Granular  exudation  over  lower  lobe  of  right  lung.  Stomach, 
intestines,  suprarenal  capsules,  and  bladder  normal.  Brain,  cord,  and  heart 
not  examined.     (R.  P.  Howard.) 

No.  55.  Male,  aged  10.  Alcohol. — No  suspicion.  No  syphilvi.  Family 
history. — Brother  of  Case  55  ;  same  history.  Early  jiersonal  history. — Had 
measles,  pertussis,  and  varicella,  but  not  scarlatina.  At  8  looked  pale,  and 
appeared  not  to  be  thriving,  yet  no  cause  could  be  discovered  ;  two  years 
later,  herpes ;  and  four  months  later  existence  of  disease  of  liver  detected. 
Symptoms  observed. — Subicteroid  skin  and  eyes ;  bile-tinged  urine  and  stools  ; 
epigastric  zone  enlarged,  and  hepatic  dulness  extended  two  inches  below 
edge  of  ribs  from  fifth  interspace ;  splenic  dulness  increased  in  area.  Patches 
of  dilated  venules  under  left  eye  and  upon  one  side  of  neck.  Pyrexia.  Liver 
and  spleen  reached  level  of  navel  by  13th  October ;  subsequently  reduction 
of  spleen.  Ascites;  epistaxis;  hsematuria.  Jaundice  persistent.  Stools  never 
devoid  of  bile.  No  leukaemia.  Enlarged  veins.  Pain  without  tenderness.  To- 
ward close  peculiar  delirium  and  screaming,  coma,  spasms,  and  death.  Post- 
mortem examination. — Transparent  serum  in  peritoneal  cavity.  Liver,  2^ 
pounds,  enlarged ;  hobnailed ;  shallow  depression  upon  its  convex  surface : 
cuts  with  resistance;  deep  yellow  color;  gall-bladder  full  of  bile;  no  gall- 
stones ;  ducts  pervious.  Spleen  enlarged  three  times ;  firm,  cut  surface  looks 
coarse.  No  adhesions  of  liver  or  spleen.  Peritoneum  and  intestines  normal. 
No  consolidation  of  right  lung.  Heart,  brain,  and  left  lung  not  examined. 
(R.  P.  Howard.) 

No.  56.  Male,  aged  6.  Alcohol. — None.  No  syphilis.  Family  history. — 
Had  measles.  Debut.  Fever  of  undetermined  nature,  and  during  con- 
valescence from  it,  toward  the  end  of  May,  the  abdomen  began  to  swell. 
Symptoms  observed. — May  15th,  well  developed  ascites ;  sufficient  to  prevent 
exi)loration  of  the  spleen  ;  left  lobe  of  liver  felt  plainly  in  epigastrium  ;  slight 
cedema  of  malleoli;  face  pale  and  marbled  with  dilated  venules;  heart  and 
lung  normal.  Neither  vomiting  nor  diarrhoja;  urine  loaded  with  urates,  free 
from  albumen,  24th.  Rectal  temperature  taken  for  some  days,  oscillated  be- 
tween 99.5°  and  100.4°;  there  was  no  evening  elevation  ;  four  litres  and  a  half 
of  citron-colored  scrum  removed  from  abdomen.  Liver  of  normal  size;  spleen 
enlarged.  June8d.  Ascites  greater  than  before  ;  cedemaof  scrotum  and  lower 
extremities;  jtaracentesis.  14th.  Third  i)aracentesis,  5J  litres.  10th.  Fever, 
vomiting  and  abdominal  pains.     21st.  Death,  with  symptoms  like  those  of 
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peritonitis;  vomiting  and  prostration,  but  no  great  pain.  No  icterus  or 
hemorrhage.  Pyrexia.  Post-mortem  examination.  —  Peritoneum  filled  with 
turbid  serum ;  no  false  membranes ;  rose-colored  congestion  of  intestines. 
Liver,  20|  ounces  ;  granular ;  yellow ;  tissue  creaked  under  scalpel.  Spleen 
liypertrophied,  weighed  4.2  ounces,  soft  and  diffluent.  Nothing  wrong  in 
lungs  or  kidneys.  The  right  ureter  appeared  to  have  been  compressed,  for  the 
pelvis  of  the  right  kidney  was  distended  with  urine.  The  microscope  demon- 
strated the  existence  of  granular  sclerosis.  (De  la  Cirrhose  chez  les  Enfants. 
Par  A.  Grisey.     Paris,  1878.) 

No.  57.  ,  aged  1  month.  Alcohol. — None.  Syphilis. — Not  stated.  Family 

and  early  peisonal  history. — Not  given.  Symptoms  observed. — Liver  felt  enlarged 
during  life.  Ascites,  Icterus,  Hemorrliage,  and  Pyrexia. — Not  stated.  Post-mor- 
tem examination. — Liver  hypertrophied,  globular,  hard,  and  smooth;  buff' or 
pale  yellow  color.  Microscope  showed  whole  substance  infiltrated  with  new 
connective  tissue,  but  not  to  its  destruction.  Weight,  1^  pounds.  (Path. 
Soc.  Trans.,  xvii.  p.  167,  1866.     Dr.  Wilks.) 

No.  58.  Male,  aged  16.  Alcohol. — Not  given.  Syphilis. — Probably  heredi- 
tary ;  Hutchinson's  teeth.  Family  history. — Not  given.  Early  personal  his- 
tory.— "Ailing  from  early  life."  Musician  by  occupation.  Symptoms  ob- 
served.— Second  month  before  admission  felt  something  give  way  while  turning 
a  sommersault ;  shortly  afterward  vomiting  after  food ;  three  weeks  later, 
belly  began  to  swell ;  ascites  followed,  and  he  was  tapped  three  times  in  three 
months,  pailful  of  fluid  each  time;  diarrhoea;  clay-colored  stools.  Emacia- 
tion ;  crepitation  felt  over  hepatic  region.  Icterus. — Clay  stools.  Hemorrhage 
and  Pyrexia.  —  Not  stated.  Post-mortem  examination. — Liver  not  enlarged. 
Marked  perihepatitis;  contained  localized  areas  of  fibrinous  deposit.  (A  Re- 
ference Handbook  of  Medical  Sciences,  iv.  p.  557,  1887.     Dr.  Satterthwait.) 

No.  59.  Male,  aged  3  months.  No  alcohol.  Syphilis. — Parents  denied 
having  syphilis,  although  present  in  infant.  Family  hMory. — Not  given.  Early 
personal  history. — Six  weeks  after  birth  had  eruption  with  pea-sized  vesicles  at 
times.  Four  weeks  before  admission  had  coryza  and  hoarseness.  Symptoms 
observed. — Liver  reached  to  level  of  navel  vertically ;  the  surface  smooth. 
Hepatic  dulness  extended  into  that  of  spleen,  which  seemed  not  to  be  enlarged ; 
eruption  persisted;  soles  and  jjalms  red  and  scaly,  and  other  signs  of  syphilis. 
A.'icites,  Icterus,  Hemorrhage,  and  Pyrexia. — Not  stated.  Post-mortem  examina- 
tion.—  Liver  considerably  enlarged  and  infiltrated  with  large  and  small 
whitish-yellow  foci.  Microscopic  examination  by  Klebs  revealed  appear- 
ances of  interstitial  syphilitic  hepatitis.  Spleen  and  kidneys  microscopically 
normal.     (Henoch.    Beitriige  z.  Kinderheilk.,  1868,  340  u.  419.) 

No.  60.  Female,  aged  3  months.  No  alcohol.  Syphilis. — Congenital.  Family 
history. — Not  given.  Early  pen^onal  hidory. — Five  weeks  belbre  coming  under 
observation  developed  symptoms  of  syphilis  (papular  eruption,  alopecia, 
coryza,  hoarseness,  swelling  of  glands,  mucous  patches  on  labia).  Symptoms 
observed. — Liver  reached  \\  inch  below  right  costal  border.  In  one  month  all 
symptoms  removed  under  influence  of  mercur3\    Liver  edge  also  disa])peared. 
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Amfefi,   Icterus,   He)nnrrhage,   and    Pi/re.ria. — Not  stated.      Child    recovered. 
(Ibid.) 

No.  61.  Female;  born  six  weeks  before  time.  No  alcohol.  Sj/jj/il/it!. — 
Congenital.  Fmnihj  Iii-ttori/. — Mother  subject  of  constitutional  syphilis.  Early 
personal  history. — Born  with  macular  exanthema,  developed  intense  icterus 
two  days  after  birth,  and  died  fifth  day.  No  symptoms  of  disease  of  portal 
vein.  Ascites. — Slight.  No  /lemon-hage.  Pyrexia. — Not  stated.  Post-mortem 
examination. — Liver  at  least  one-third  larger;  soft  and  dark  brown-green. 
Hard  nodules  and  cords  could  be  felt  in  interior  from  surface;  on  sec- 
tion these  were  found  to  be  large  branches  of  the  diseased  portal  vein ;  the 
trunk  of  the  portal  vein  as  it  entered  liver  formed  a  cord  1  centimetre  thick; 
gray  yellow,  firm;  lumen  very  hard,  narrowed,  only  admitted  a  bristle;  vein 
normal  before  it  reached  the  porta,  and  became  so  again  about  half  way  be- 
tween porta  and  surface  of  liver.  Microscopically,  a  diffuse  syphilomatous 
infiltration  of  liver  substance;  gall-bladder  contained  clear  colorless  mucus. 
Spleen  enlarged  twofold;  full  of  blood,  firm.  Mucous  membrane  of  intestine 
injected.  That  the  process  was  an  increase  of  the  connective  tissue  in  general, 
surrounding  the  vessels,  was  proved  by  the  fact  that  traces  of  very  much  nar- 
rowed branches  of  the  hepatic  artery  and  bile  ducts  were  found  in  the  hard 
cords.  Surface  of  liver  smooth.  (Schiippel  on  Peripylephlebitis  Syphilitica 
in  the  Newborn.     Archiv  d.  Heilkunde,  1870,  xi.  74.) 

No.  62.  Male ;  8  hours  old  when  he  died ;  born  in  thirtieth  week  of 
gestation.  Alcohol. — None.  Syphilis. — Congenital.  Family  history. — Mother 
had  numerous  ulcers  with  hard  bases  around  anus  ;  enlarged  inguinal  glands. 
Symptoms  observed. — Not  given.  Post-mortem  examination. — A  considerable 
amount  of  yellow,  slightly  cloudy  fluid  in  abdomen,  with  some  flocculi  in  it. 
Liver,  134  grammes — i.e.,  enormously  enlarged;  rather  firm;  brown-green; 
very  anaemic;  tissue  almost  homogeneous  on  section;  trunk  of  portal  vein 
and  the  branches  in  right  lobe  normal;  the  large  branch  going  to  the  left 
lobe  was  a  firm  fibrous  cord,  thick  as  little  finger,  yellow  on  section ;  lumen 
greatly  narrowed.  The  disease  was  limited  to  large  branches  of  the  left 
portal  vein,  and  extended,  therefore,  not  far  from  the  porta.  The  dense  cord 
also  contained  greatly  narrowed  bile-vessels.  Gall-bladder  contained  colorless 
mucus.  Spleen,  24  grammes  ;  very  much  enlarged  ;  firm  ;  hypcrremic.  Micro- 
scopical examination:  Diffuse  infiltration  of  whole  liver  with  lymphoid  cells. 
The  cord  in  left  lobe  was  composed  of  an  indistinctly  striated  substance 
infiltrated  with  very  numerous  small,  round  cells,  which  had  undergone  no 
degeneration.     (Ibid.) 

No.  63.  Female;  died  when  8]  days  old.  Alcohol. — None.  Syphilis. 
— Not  stated.  Family  history. — Mother  healthy,  or  at  least  had  borne  a 
healthy  child  two  years  previously.  Personal  history. — Born,  in  thirty-seventh 
week  of  pregnancy,  on  26th  of  May.  Symptoms  observed. — Four  days  after 
birth,  on  30th  of  May,  icterus  and  oedema  of  genitals;  next  day,  worse; 
feces  entirely  white;  urine  very  yellow.  June  2d,  abundant  black  stools 
(blood) ;  icterus  worse ;  collapse.  June  3d,  death.  No  axcitrs.  Icterus. — 
Deep.      Hemorrhage. —  From    bowels.      Pyrexia. —  Not  stated.      Post-mortem, 
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examination. — A  tablespoonful  of  clear  viscid  fluid  in  peritoneal  cavity.  Con- 
tents of  bowel  black  ;  hyperaemia  of  mucous  membrane  and  fresh  ecchymosis. 
Liver  somewhat  enlarged  ;  soft ;  dark  green  ;  firm  nodules  can  be  felt  in  its 
depth  through  its  surface  ;  these  were  found  to  be  hardened  branches  of  the 
portal  vein  ;  this  vein  at  the  entrance  to  the  liver  formed  a  solid  fibrous  cord  the 
size  of  the  little  finger ;  lumen  was  only  one  millimetre  wide ;  hepatic  artery 
and  duct  included  in  the  cord,  and  lumen  of  duct  admitted  bristle  only.  On 
section  of  cord  the  central  portion  of  bright  gray-yellow  color,  almost  cheesy,  but 
no  softening.  This  blended  with  the  outer  zone,  which  was  white,  tendinous, 
almost  transparent;  and  this  shaded  into  diffuse  infiltration  of  liver-substance. 
Under  microscope,  the  central  portion  was  of  a  more  or  less  fibrous  sub- 
stance, with  very  numerous  shrunken  cells  and  a  finely  granular,  partly 
fatty,  detritus.  The  peripheral  parts  of  the  cord  were  ordinary  connective 
tissue,  with  numerous  lymphoid  cells.  There  was  no  cellular  infiltration  of 
liver.  Ductus  venosus  Arantii  thickened ;  lumen  only  admitted  bristle ;  gall- 
bladder contained  clear  mucus.  Spleen  about  three  times  enlarged;  tissue 
stiff  and  friable.     Brain  and  membranes  unusually  anaemic.     (Ibid.) 
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Dr.  William  H.  Welch,  Baltimore. 

I  recall  one  case  of  cirrhosis  of  the  liver  in  a  child,  but  I  am  unable  to  give 
the  clinical  history  of  the  case.  It  was  that  of  a  boy  twelve  years  of  age,  who 
had  lived  for  some  time  on  the  northern  coast  of  Africa.  I  made  the  autopsy 
in  Bellevue  Hospital.  It  was  a  typical  example  of  the  hobnail  liver.  There 
had  been  malaria  in  this  case.  Both  the  liver  and  the  spleen  were  deeply 
pigmented.  There  was  marked  ascites.  I  shall  look  up  the  notes  of  the  case 
and  give  them  to  Dr.  Howard  in  detail. 

Most  of  the  cases  of  cirrhosis  of  the  liver  of  malarial  origin  have  been 
reported  from  Africa,  and  very  little  evidence  has  been  brought  forward  in 
this  country  in  regard  to  the  malarial  origin  of  cirrhosis. 

Dr.  F.  Forchheimer,  Cincinnati. 

I  have  seen  two  cases  in  children  which  might  possibly  be  termed  cirrhosis 
of  the  liver.  One  was  that  of  a  boy  eight  years  of  age,  who  had  all  the  typical 
symptoms,  including  enormous  enlargement  of  the  liver,  which  was  not  fol- 
lowed by  atrophy,  ascites,  etc. ;  in  fact,  all  the  symptoms  mentioned  by  the 
essayist.  The  patient  died  in  a  cholaemic  condition.  The  post-mortem  ex- 
amination revealed  a  characteristic  hobnail  liver.  In  some  places  the  local 
atrophy  of  the  liver  wa-s  so  great  that  tissues,  apparently  healthy,  projected  to 
a  great  distance.-  I  have  always  claimed,  without  being  able  to  prove  it  posi- 
tively, that  in  this  case  the  cirrhosis  was  due  to  syphilis. 

The  second  case  is  now  under  observation  in  the  Children's  Hospital  at 
Cincinnati,  the  patient  being  in  the  last  stage  of  cirrhosis.     Here  there  is  a 
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clear  history  of  syphilis,  the  parents  admitting  si^ecific  disease,  and  the  patient 
showing  evidences  of  hereditary  syphilis  of  the  nervous  system.  The  patient 
now  has  ascites,  and  on  external  examination  a  well  marked  hobnail  liver 
can  be  detected.  The  prognosis  is  of  course  fatal,  and  I  shall  be  happy  to 
report  the  post-mortem  results  to  Dr.  Howard. 

To  my  mind  it  is  quite  clear  that  syphilis  is  the  most  common  cause  of  cir- 
rhosis of  the  liver  in  children.  The  examinations  of  Parrot,  published  in  his 
late  work  on  syphilis  and  rachitis,  points  the  way  to  a  clear  understanding  of 
this  view.  He  published  plates  showing  the  general  infiltration  of  the  liver 
with  minute  gummatous  masses,  which  finally  resolved  themselves  into  fibrous 
tissue.  I  do  not  doubt  that  in  many  of  these  cases  in  which  cirrhosis  develops 
comparatively  late,  the  condition  is  due  to  the  healing  process,  if  you  will,  of 
these  infiltrated  spots  which  Parrot  has  described. 

Dr.  William  Pepper,  Philadelphia. 

I  have  a  full  record  of  a  case  of  juvenile  cirrhosis  and  if  I  had  expected  to 
have  been  here  to-day  I  should  have  brought  it  with  me.  I  rise  to  speak  of 
what  appeared  to  be  the  causal  condition  in  this  case,  namely  measles,  refer- 
ring particularly  to  the  remarks  of  Dr.  Howard  on  that  point.  It  has  always 
been  a  matter  of  surprise  to  me  that  in  this  specific  disease,  where  the  epi- 
thelial structures  suffer  more  than  in  any  other  infectious  process,  and  where 
we  see  remaining  such  obstinate  epithelial  disorders,  the  kidneys  should  so 
constantly  escape  and  still  more  that  the  liver  should  so  commonly  escape.  It 
would  appear  that  affections  of  these  organs  should  be  more  common  after 
measles  than  they  are. 

The  case  to  which  I  have  referred  was  that  of  a  rather  illy  nourished  girl 
in  her  eighth  year.  There  was  no  history  of  syphilis.  There  were,  during 
the  attack  of  measles,  symptoms  of  hepatic  disorder,  and  subsequently 
occasional  attacks  of  catarrhal  jaundice.  The  symptoms  gradually  merged 
into  those  of  developing  cirrhosis.  The  classical  symptoms  made  their 
appearance  and  death  occurred  with  symptoms  similar  to  those  described, 
although  the  tetanic  symjrtoms  were  absent.  There  was  found  a  typical  hob- 
nail liver  of  normal  size.  The  liver  had  been  very  large,  and  the  excessive 
amount  of  interstitial  tissue  had  prevented  its  contraction  to  less  than  the 
normal  size.     The  entire  duration  of  the  case  was  about  one  year. 

[Note. — The  author  regrets  not  having  seen  a  valuable  paper—"  Etude  sur 
la  Cirrhose  Infantile,"  ])ar  M.  le  Dr.  P.  Laure  et  M.  Honorat — in  the  Eevue 
Mensiielle  des  Maladies  deVEnfance  for  March,  1887,  before  having  presented  this 
paper  to  the  Association,  as  the  French  communication  contains  some  original 
cases  as  well  as  others  published  by  previous  writers,  whose  works  he  had  not 
been  able  to  consult  or  had  overlooked.  Dr.  Vj.  F.  l\Iarsh"s  case,'  and  Dr. 
Wesley  M.  Carpenter's  comments^  upon,  it  also  escajted  the  author's  notice. 
Dr.  Carpenter  has  specimens  of  cirrhosis  of  the  liver  from  children  of  four 
and  seven  years  of  age.] 

1  The  New  York  Medical  Record,  December  19,  1885,  p.  G84.     «  Ibid.,  January  IG,  ISSH,  p.  CO. 


DIRECT  FUNCTIONAL  MURMURS,  AND  OBSTRUCTIVE 
SAFETY-VALVE  ACTION  IN  THE  HEART. 


By  JOHN  GUITERAS,  M.D., 

CHARLESTON,  S.  C. 


In  a  report  of  several  cases  of  malignant  endocarditis  published  in 
The  Medical  News  of  November  14,  1885,  I  dwelt  upon  the  signifi- 
cance of  a  mitral  direct  presystolic  murmur,  which  was  proved  by 
the  autopsy  to  have  been  unconnected  with  any  lesion  of  the  mitral 
orifice.  The  lesions  found  were  those  of  an  intense  aortic  regurgita- 
tion, and  I  concluded  that  the  mitral  direct  murmur  was  due  to  the 
fact  that,  in  default  of  the  semilunar  valves,  the  recoil  of  blood  fell, 
during  the  diastole,  upon  the  mitral  valve,  holding  its  leaflets  tense 
and  raised  against  the  stream  of  blood  coming  from  the  auricle.  The 
conditions  were,  therefore,  recognized  to  be  the  same  with  those  first 
described  by  Flint.'  So  far  as  I  know,  this  is  the  first  case  recorded 
in  support  of  the  views  held  by  him.  I  regret  deeply  that  we 
cannot  have  to-day  the  aid  of  his  opinion  to  decide  whether  I  am 
right  or  not  in  giving  these  views  a  much  wider  field  of  appli- 
cation. In  the  opinion  of  Prof  Flint,  the  existence  of  this  direct 
functional  mitral  murnuir  was  limited  to  a  very  small  number  of  cases 
of  aortic  regurgitation  ;  and,  indeed,  this  limitation  was  held  uj)  as 
argument  against  his  views  by  Dr.  Balfour,  of  Edinburgh.  This 
observer  claimed  that  Flint's  murmur  ought  to  be  heard  in  all  cases 
of  aortic  regurgitation,  and  that  even  in  health  the  mitral  cusps  are 
floated  up  toward  the  auricle  by  the  blood  filling  the  ventricle  in  the 
normal  process.  He  forgets,  it  seems  to  me,  that  in  aortic  regurgita- 
tion the  leaflets  are  not  floated  upward,  but  are  actively  driven  against 
the  auricular  blood  by  the  force  of  the  general  arterial  tension.  Now, 
it  is  one  of  the  objects  of  this  paper  to  show  that  the  functional  mitral 
murmur  is  by  no  means  so  rare  as  Flint  believed  it  to  be. 

1  Treatise  on  Diseases  of  the  Heart,  secood  edition,  p.  207. 
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The  diastolic  murmur  heard  at  the  apex  in  aortic  insufficiency  is 
generally  supposed  to  be  a  transmitted  aortic  murmur.  Dr.  Balthazar 
Foster  claimed  tliat  this  propagation  is  of  diagnostic  value  as  indi- 
cating a  lesion  of  the  posterior  (mitral)  aortic  leaflets,  because  in  such 
cases  the  regurgitant  current  trends  toward  the  apex.  I  maintain 
that  these  propagated  murmurs  are  in  fact  mitral  obstructive  mur- 
murs, and  that  they  are  more  apt  to  develop  when  the  posterior  aortic 
segment  is  affected,  because  in  such  cases  the  recurrent  stream  is 
brought  to  bear  directly  against  the  anterior  leaflet  of  the  mitral  valve. 

However  this  may  be,  the  fact  remains,  I  believe,  that  obstructive 
functional  mitral  murmurs  are  of  frequent  occurrence  in  aortic  re- 
gurgitation. In  three  cases  of  this  lesion  that  I  have  studied  since 
the  publication  of  my  paper,  the  mitral  murmur  was  readily  detected. 
It  is  not  difficult  to  separate  the  two  murmurs.  The  diastolic  fades 
perceptibly  toward  the  end  of  the  diastole,  whilst  at  the  apex  a  very 
distinct  presystolic  accentuation  precedes  the  imperfectly  developed 
first  sound.  This  feebleness  of  the  first  sound  is  also  a  result  of  the 
presystolic  tension  of  the  mitral  valves. 

The  following  is  an  abstract  from  my  notes  of  these  cases  : 

Case  I. — A.  G.,  aged  thirty-seven,  colored.  Physical  signs:  the  superficial 
veins  are  prominent.  The  arterial  pulsation  is  marked  in  the  neck  and 
extremities.  The  apex  beat  is  four  and  three-quarters  inches  below,  and  two 
inches  to  the  left  of  the  nipple.  Palpation  shows  it  to  be  a  sustained  impulse. 
During  its  slow  collapse  there  is  a  smaller  secondary  impulse  which  corre- 
sponds with  the  recoil  from  a  slight  visible  retraction  which  occurs  at  the 
moment  of  the  systole. 

Percussion  denotes  the  existence  of  hypertrophy  with  dilatation.  On  auscul- 
tation there  is  a  loud  double  murmur  heard  at  the  second  right  interspace. 
The  diastolic  murmur,  which  is  louder  and  longer  than  the  systolic,  grows 
fainter  toward  the  end  of  the  diastole,  so  that  there  is  a  short  silence  between 
the  ending  of  this  murmur  and  the  beginning  of  the  systole.  There  is  no 
aortic  second  sound.  The  murmur  is  loudly  transmitted  down  the  sternum, 
and  can  also  be  followed  around  the  chest  to  the  right  axilla.  At  the  second 
left  interspace  there  is  a  distinct  second  sound.  At  the  third  left  space  near 
the  sternum  the  systolic  murmur  is  lost,  and  a  feeble  first  sound  makes  its 
apjjcarance.  At  the  third  and  fourth  spaces,  toward  the  apex,  the  feeble  first 
sound  disappears  and  a  faint  systolic  murmur  makes  its  appearance.  The 
systolic  and  the  diastolic  murmurs  can  be  followed  around  to  the  left  anterior 
axillary  line.  At  the  apex  the  diastolic  murmur  is  still  the  louder  of  the  two, 
and  is  characterized  by  a  lower  pitch  and  a  presystolic  accentuation.  The 
latter  feature  is  recognizable  as  far  as  the  left  anterior  axillary  line.     The 
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diastolic  and  presystolic  murmurs  are  intensified  by  exertion,  whilst  the  first 
sound  grows  fainter  and  the  mitral  systolic  murmur  disappears.  The  eifects 
of  exertion,  and  the  secondary  apex  beat  should  be  noted  as  confirmatory  of 
the  views  here  maintained. 

Case  II. — D.  S.,  aged  thirty-three.  Presented  himself  for  treatment  for  acute 
dyspepsia.  He  was  free  from  all  symptoms  of  cardiac  distress.  Inspection 
showed  well-marked  cervical  and  infraclavicular  pulsation.  There  was  no 
distinct  apex  beat,  but  a  slight  systolic  tremor  about  the  nipple.  The  apex 
beat  was  found,  by  palpation,  to  be  indistinct,  and  situated  behind  the  sixth  rib 
in  the  line  of  the  nipple.  Percussion  proved  the  existence  of  hypertrophy 
and  dilatation  of  the  heart.  Auscultation :  Diastolic  murmur  at  the  aortic 
cartilage  and  over  the  sternum,  down  to  the  xiphoid  cartilage.  The  murmur 
commenced  with  a  booming  second  sound  which  was  generally  distinct  at  the 
pulmonary  and  aortic  regions.  The  first  sound  was  very  weak,  and  was  accom- 
panied at  the  base  with  a  short  pulmonary  artery  murmur  over  the  body  of 
the  heart;  and  as  far  as  a  point  two  inches  beyond  the  apex,  the  diastolic 
murmur  became  higher  pitched  and  presented  a  distinct  presystolic  ac- 
centuation. 

Case  III. — H.  A.,  aged  fifty-eight.  The  physical  signs  in  this  case  pointed 
to  an  enormous  hypertrophy  and  dilatation  of  the  heart,  with  dilatation  of  the 
arch,  and  obstructive  and  regurgitant  lesion  of  the  aortic  valves.  The  double 
aortic  murmur  was  sawing  in  quality,  and  could  be  heard  all  over  the  sternum. 
At  the  fourth,  fifth,  and  sixth  interspaces  along  the  left  border  of  the  heart, 
there  was  a  low-pitched,  rumbling  murmur,  which  was  recognized  by  all  those 
who  examined  the  case  as  distinctly  presystolic  in  time. 

Post  mortem  :  The  heart  weighed  twenty-one  and  one-half  ounces.  The 
aorta  was  dilated.  The  aortic  valves  were  short  and  thickened,  especially 
febout  the  edges.  The  intercoronary  segment  presented  a  button-hole  slit, 
with  thick,  hard  edges,  the  result  of  sclerotic  changes  around  a  congenital 
fenestration.  The  mitral  leaflets  were  opaque,  large,  and  slightly  thickened, 
but  evidently  competent,  non-adherent,  and  smooth.  The  mitral  orifice 
admitted  the  introduction  of  three  fingers.  The  right  heart  was  much  smaller 
than  the  left,  and  its  valves  were  healthy. 

There  was,  in  the  same  ward  of  the  City  Hospital,  an  Italian, 
thirty-nine  years  old,  with  a  loud  aortic  regurgitant  murmur.  INIarked 
cyanosis  and  intense  dyspnoea  were  prominent  features  of  this  case. 
The  heart  Ava.s  moderately  enlarged.  The  pulse  was  small  and  irregular. 
There  was  a  loud,  presystolic,  churning  murnuu',  circumscribed  to 
the  region  of  the  apex.  These  features  were  contrasted  with  the 
somewhat  diifuse  character  of  the  murmur  heard  in  the  previous  case, 
and  a  diagnosis  of  organic  mitral  stenosis  was  nuide.  Both  the  mitral 
and  the  aortic  lesions  were  found  at  the  autopsy. 

It  will  be  readily  admitted  that  a  mitral  stenosis,  whether  organic 
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or  dynamic,  may  increase  the  obstacles  to  the  circulation.  But  this 
must  not  be  considered  as  invariably  deleterious.  The  safety  of  an 
over-distended  ventricle  must  occasionally  depend  upon  this  check  to 
the  inflow  of  blood  from  the  auricle.  I  have  observed  elsewhere  that 
it  may  be  said  of  this  safety-valve  action,  as  of  many  other  compen- 
satory modifications  of  the  heart's  action,  "  that  there  is  no  step  tend- 
ing to  cardiac  impotency  which  may  not  be,  at  some  time,  or  within 
certain  limits,  compensatory  and  salutary." 

But  the  existence  of  an  obstructive  safety-valve  action  in  the  heart 
will  be  more  readily  admitted  in  connection  with  the  pulmonary 
artery.  It  is  not,  however,  ray  intention  to  dwell  much  upon  this 
problem,  which  must  be  of  very  difficult  solution.  I  shall  pass  on 
to  the  consideration  of  some  murmurs  heard  in  the  pulmonary  region, 
principally  with  the  object  of  calling  attention  to  their  great  fre- 
quency, and  of  presenting  for  discussion  the  subject  of  their  causation. 

Pidmonary  systolic  murnmrs  are  far  more  frequent  than  all  other 
cardiac  murmurs  put  together.  I  have  noted  the  presence  or  absence 
of  this  murmur  in  one  hundred  consecutive  individuals.  This  group 
consisted  of  all  the  patients  in  my  wards  at  the  Charleston  City 
Hospital  and  in  the  United  States  Marine  Hospital,  together  \vith  the 
applicants  to  the  out-patient  department  of  the  Marine-Hospital 
Service.  Among  the  last,  besides  the  ordinary  dispensary  cases,  were 
included  a  number  of  healthy  individuals,  who  applied  for  a  certifi- 
cate of  fitness  for  sea-duty.  Now,  I  found  that  sixty-two,  out  of  the 
hundred  individuals,  presented  a' systolic  pulmonary  artery  murmur 
proper,  either  during  tranquil  respiration,  or  during  respiratory 
movements  especially  designed  to  produce  changes  of  the  blood- 
pressure  in  the  pulmonary  arteries.  If  account  is  taken,  not  only  of 
the  pulmonary  artery  murmurs  proper,  but  also  of  all  the  peculiar 
bruits  of  cardio-pulmonary  rhythm  heard  about  this  region,  the  pro- 
portion becomes  still  greater. 

The  region  of  the  pulmonary  artery  has  been  called  the  region  of 
romance,  says  ]ialfour,  "because  of  the  various  interpretations  which 
have  been  given  to  the  murmurs  having  their  position  of  greatest 
intensity  in  that  situation."  These  various  interpretations,  however, 
are  necessary  to  account  for  the  variety  of  murmurs  heard  in  this 
locality.  I'he  anatomical  reasons  for  the  frcipicncy  of  murmurs  in 
this  region  are  :  the  proximity  of  the  pidmonary  artery  to  the  surface ; 
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thinness  of  tlie  walls  of"  the  bloodvessel ;  the  nature  of  its  surround- 
ings ;  and  finally,  and  most  important  of  all,  the  proximity  of  the 
main  trunk  to  the  capillary  distribution.  It  is  particularly  this  last 
factor  that  I  propose  to  discuss,  and  I  shall  consider  it  first  in  the 
healthy  subject. 

I  have  found  that  a  systolic  pulmonary  murmur  can  be  developed 
in  the  majority  of  healthy  individuals,  provided  we  exclude  those 
who  possess  very  thick  chest-walls,  and  those  who  are  not  intelligent 
enough  to  modify  their  manner  of  breathing,  according  to  directions, 
during  the  examination  ;  and  I  further  hold  that  the  said  murmur  is 
generally  a  dynamic,  obstructive,  valvular  murmur.  It  is  produced 
by  the  action  of  changes  of  blood-pressure  in  the  artery  upon  the  play 
of  the  semilunar  valves.  After  reaching  a  certain  degree  of  pressure, 
the  blood  in  the  pulmonary  artery  evidently  must  commence  to 
impede  the  opening  of  the  semilunar  valves.  The  resultant  of  the 
two  forces,  one  propelling  and  the  other  impeding  the  onward  flow, 
must  be  a  slanting  position  of  the  valves,  and,  consequently,  a  nar- 
rowing of  the  orifice,  and  the  production  of  a  sonorous  sound  or  whirl. 

The  fact  that  these  obstructive  dynamic  murmurs  are  much  less 
frequently  developed  at  the  aortic  orifice,  I  consider  as  confirmatory 
evidence  of  the  views  just  expressed.  If  we  take  into  account  the 
greater  power  of  the  left,  as  compared  with  the  right  ventricle,  and 
the  wider  distribution  of  the  systemic  circulation,  it  will  be  apparent 
that  the  aortic  semilunar  valves  cannot  be  influenced  by  changes  of 
systemic  arterial  tension,  with  the  same  facility,  as  the  pulmonary 
valves  are  influenced  by  changes  in  the  pulmonic  circulation.  There 
are,  however,  cases  in  which  an  increase  of  the  general  arterial  tension 
is  expressed,  not  alone  l)v  the  accentuation  of  the  second  aortic  sound, 
but  also  by  an  aortic  systolic  murmur.  I  have  heard  such  a  inurnmr 
in  incipient  atheroma  and  Bright's  disease,  where  there  was  no  marked 
anaemia;  and  probably  all  of  us  have  seen  cases  in  which  a  post- 
mortem examination  failed  to  confirm  the  diagnosis  of  aortic  obstruc- 
tion made  during  life. 

Returning  now  to  tiie  pulmonary  artery  murmur,  as  it  is  heard 
during  ordinary  breathing  in  the  healthy  subject,  I  have  to  say  that 
it  is  almost  exclusively  circumscribed  to  the  expiratory  act.  I  hear 
at  once  the  objection  that  it  is  simply  a  pressure-niurnuu"  resulting 
from  the  uncovering  of  the  anterior  surface  of  the  heart  by  the  re- 
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ceding  luno; ;  but  this  argumeut  can  be  easily  disposed  of,  for  the 
murmur  is  loudest,  not  at  the  end,  but  at  the  beginning  of  expiration. 
It  is  loudest  at  the  moment  in  which  the  change  from  expansion  to 
contraction  of  the  chest  sends  a  wave  of  arterial  pulmonary  pressure 
back  against  the  valves  of  the  pulmonary  artery ;  in  fact,  in  many 
cases  the  nnu-nuir  is  heiu'd  only  at  this  moment,  namely,  with  the 
first  beat  that  occurs  during  the  expiration.  It  is  at  this  moment 
(when  the  blood  is  retarded  in  the  right  heart  and  in  the  large  veins, 
just  after  the  beginning  of  expiration)  that  the  fall  of  the  respiratory 
curve  of  the  systemic  arterial  tension  commences. 

In  order  farther  to  develop  this  murmur,  and  to  show  the  influence 
upon  it  of  disturbances  of  the  pulmonary  circulation,  it  is  only  neces- 
sary to  arrest  the  respiration.  By  so  doing,  the  murmur  is  otten 
developed  when  it  cannot  be  found  during  tranquil  breathing.  It  is 
better  to  stop  breathing  during  expiration,  and  especially  at  the  end 
of  normal  expiration.  A  full  expiration  makes  the  murmur  louder 
still,  but  then  it  sometimes  becomes  higher  pitched  and  harsher,  sug- 
gesting the  possibility  of  pressure  upon  the  artery  by  the  stethoscope, 
or  by  the  heart  itself  (Quincke's  murmur).  At  the  end  of  inspiration 
it  is  much  more  difficult  to  develop  the  murmur,  for  several  reasons  : 
First,  because  it  requires  a  longer  arrest  of  the  respiration  at  this 
stage  to  produce  engorgement  of  the  maiu  trunk,  the  capillaries  being 
then  in  a  state  of  dilatation  ;  second,  because  a  prolonged  inspiratory 
effort  is  soon  accompanied  by  a  noisy  hum  of  the  intercostal  muscles, 
which  very  much  obscures  all  other  sounds  ;  and  finally,  because  the 
interposition  of  the  anterior  border  of  the  lung  interferes  with  the 
transmission  of  any  murmur  that  may  be  present.  Even  against 
these  odds,  the  murmur  is  frequently  heard  in  inspiration,  if  the  arrest 
of  breathing  is  pushed  long  enough. 

The  most  frequent  form  of  this  murmur,  as  heard  in  ordinary 
breathing,  consists  of  a  soft,  short,  systolic  bruit,  of  medium  pitch, 
heard  with  one  or  two  beats  during  the  expiration.  It  is  often 
detected  imly  (hiring  some  excitement  of  the  circulation,  as  at  the 
beginning  of  an  examination,  or  when  the  patient  stands. 

It  is  very  interesting  to  watch  th(;  changes  that  may  be  wrought 
upon  th(.'  puiiiionai'v  second  sound  by  a  prolonged  arrest  of  respira- 
tion :  first,  then:  will  be  an  accentuation  of  the  sound,  then  a  redujili- 
oatiou,  then  a  inunuur,  and  finally  both  the  nuirinur  and  sound  will 
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become  indistinct — thus  indicating  the  several  stages  of  intensity  of 
the  puhiionarv  obstruction. 

Now,  in  pathological  conditions  these  different  changes  may  be 
found  as  evidences  of  the  pathological  alterations,  for  instance,  in 
mitral  and  aortic  lesions,  tuberculosis  of  the  lung,  fibroid  phthisis) 
emphysema,  asthma,  pleurisy,  pneumonia,  embolism  ;  in  all  of  which 
conditions  the  valvular  murmur  is  frequently  encountered  as  a  mani- 
festation of  the  obstruction  in  the  pulmonary  circulation.  A  very 
significant  example  is  found  in  a  reported  case  of  pulmonary  embolism, 
in  which  the  sudden  closing  of  one  of  the  large  pulmonary  branches 
was  immediately  followed  by  the  development  of  a  systolic  murmur 
in  the  main  trunk. 

It  is  not  rare,  however,  to  meet  in  some  of  these  lung  lesions  with 
other  species  of  murmurs.  One  of  these,  first  described  by  Quincke, 
is  produced  by  a  retraction  of  the  lung,  which  causes  the  pulmonary 
artery  to  be  pressed  by  the  heart  against  the  sternum  during  the  sys- 
tole. I  have  occasionally  heard  this  murmur  in  cases  of  tubercular 
infiltration  and  adhesions  of  the  left  upper  lobe ;  but  it  must  be 
admitted  that  the  evidences  of  retraction  of  the  lung  are  very  slight 
in  some  of  the  autopsies  of  cases  published  in  support  of  this  view. 
When  cases  of  pregnancy  and  of  pneumonia  are  made  to  do  service 
for  this  theory,  under  the  supposition  that  the  imperfect  pulmonary 
expansion  present  in  such  conditions,  must  cause  an  uncovering  of 
the  pulmonary  artery,  I  am  so  far  from  being  convinced  that  I  hold 
to  exactly  the  opposite  opinion,  and  it  is  this  :  tliat  in  many  cases  of 
collapse  or  disuse  of  some  portions  of  the  huig,  such  as  we  lind  in 
pleuritic  adhesions,  extensive  bronchitis,  aud,  above  all,  in  phthisis, 
there  is  a  compensatory  activity  of  other  portions  of  the  lung  which 
may  include  those  that  lie  near  the  left  border  of  the  heart.  As  we 
speak  of  superior  costal  and  of  diaphragmatic  breathing,  we  may 
speak,  in  the  present  case,  of  mediastinal  breathing.  The  puerile 
respiration  which  is  produced  in  these  portions  of  the  lung  is  inter- 
rupted by  the  cardiac  movement  simulating  thereby  a  pulmonary 
artery  murmur.  It  is  heard  generally  with  the  inspiration,  disap- 
pears with  the  arrest  of  breathing,  and  covers  a  broader  area  than  the 
murmurs  of  the  pulmonary  artery  proper.  It  is  further  a  verj'  short, 
high-pitched  sound,  which  appears  to  originate  very  close  to  the  ear, 
and  is  frequently  mistaken    for  exopericardial   friction  sounds.     A 
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murmur  of  the  same  nature  is  quite  common  in  children  and  in 
persons  with  narrow  chests. 

Sonie  murmurs  heard  in  the  puhnonarv  reoiou  have  been  supposed 
by  Naunyn  and  others  to  be  mitral  reguro^itaut  murmurs  propagated 
to  the  surface  by  the  appendage  of  the  dilated  left  auricle.  I  believe 
that  the  arguments  advanced  by  Flint^  against  a  general  acceptance 
of  these  views  are  incontestable.  The  murmur  heard  over  the  pul- 
monary artery  in  mitral  insufficiency  is,  as  I  have  endeavored  to 
demonstrate,  an  obstructive  valvular  murmur,  and  it  belongs  with 
the  accentuated  second  sound  and  other  evidences  of  obstruction  of 
the  pulmonic  circulation.  The  auricular  murmur  of  Naunyn  is,  in 
my  experience,  exceptional.  I  have  recognized  it  when  the  following 
signs  were  present :  auricular  dilatation,  a  mitral  regurgitant  apex 
murmur,  and  a  long  systolic  murmur  of  low  pitch,  having  its  point 
of  greatest  intensity  to  the  left  of  the  pulmonary  artery.  If  influenced 
by  respiration  at  all,  I  found  the  murmur  to  be  louder  during  in- 
spiration. 

It  wall  be  readily  seen  that,  in  all  these  conditions,  there  is  more  or 
less  obstruction  to  the  pulmonic  circulation,  and  the  presence  or 
absence  of  the  pulmonary  valve  murmur  will  depend  solely  upon  the 
different  degrees  of  power  of  the  right  ventricle  to  overcome  the 
obstruction. 

Now,  are  we  not  justified  in  assuming  that  there  is  a  safety-valve 
action  in  this  attitude  of  the  pulmonary  valves?  A  safety-valve 
action,  which,  together  with  the  leakage  in  the  dilated  tricuspid  orifice, 
would  tend  to  prevent  engorgement  of  the  lung  by  retarding  the 
blood  in  the  systemic  veins,  v>^hcre,  for  a  time  at  least,  it  is  less  likely 
to  do  harm?  This  is  certainly  a  difficult  problem  in  mechanics  ;  but 
I  am  inclined  to  think  that  the  form  of  the  valvular  sinuses  must 
give  the  artery,  under  conditions  of  pressure,  a  relative  advantage  in 
resisting  the  propelling  force  of  the  right  ventricle. 

There  is  still  another  murmur-like  sound  mentioned  by  Gerhardt, 
that  may  be  heard  in  this  most  interesting  region.  It  is  commonly 
met  with  in  excited  conditions  of  the  circulation,  and  is  produced  as 
follows  :  The  thud  of  the  cardiac  systole  is  often  of  tiie  same  tone  or 
consonant  with  the  respiratory  nuirmur,  the  latter  thereby  receiving 
a  rhythiiiical  intensification  from  the  fi)rni('i-,  and  giving  rise  to  a  sound 
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which  simulates  very  closely  the  murmurs  of  the  artery  proper. 
These  murmurs  by  consonance  are  generally  heard  during  inspiration, 
and  they,  of  course,  cease  with  the  arrest  of  respiration.  They  can 
also  be  made  to  disappear  by  modifying  the  tone  of  the  respiratory 
murmur,  which  can  be  done  by  inducing  changes  in  the  laryngeal 
element  of  that  murnnir. 

Whatever  tendency  an  ansemic  state  of  the  blood  may  have  to 
further  the  production  of  sonorous  veins,  it  must  be  considered  ope- 
rative, also,  in  the  conditions  that  I  have  attempted  to  describe  in 
this  paper.  But  aside  from  the  fact  that  the  influence  of  the  changes 
of  the  blood  is  questionable,  I  think  that  there  is  evidence  enough 
to  show  that  the  murmurs  of  anaemia  find  a  sufficient  explanation  in 
disturbances  of  the  valvular  apparatus. 

The  fact  that  some  of  the  cases  included  in  my  series  of  pulmonary 
obstructive  murmur  were  cases  of  anaemia,  does  not  invalidate  the 
interpretation  I  have  given  of  them.  A  considerable  proportion  of 
the  anaemic  subjects  who  present  a  pulmonary  artery  murmur  will  be 
found  to  have  also  a  mitral  regurgitant  murmur.  The  fact  that  an 
obstructive  pulmonary  murmur,  or  an  accentuated  pulmonary  second 
sound,  is  found  in  such  cases,  is  evidence  enough  to  show  that  the 
mitral  systolic  murmur  is  not  simply  a  ventricular  murnmr  or  a 
modification  of  the  first  sound,  but  is  a  manifestation  of  actual  bicuspid 
insufficiency.  Functional,  mitral,  and  tricuspid  insufficiencies  are,  as 
a  matter  of  fact,  quite  common  in  anaemia,  being  simply  the  result  of 
ventricular  contraction  with  a  diminished  volume  of  blood.  The 
pulmonary  murmur  accompanying  this  insufficiency  must  be  valvular 
obstruction.  The  views  of  Nauuyn,  already  discussed  in  this  paper 
in  connection  with  organic  mitral  murmurs,  will  be  found  even  less 
applicable  in  anaemia;  for  if  the  transmitted  murmur  is  often  absent 
when  we  have  distinct  evidences  of  auricular  dilatation,  why  should 
it  be  present  at  all  when,  as  in  ana?mia,  there  is  no  evidence  whatever 
of  such  a  dilatation  ? 

There  is  another  mechanism  by  which  nuirnuirs  are  produced,  in 
anaemia,  throughout  the  vascular  system.  AA'e  have  in  anaemia  a 
reduction  of  the  volume  of  blood.  The  diminished  calibre  of  the 
circulatory  channels,  without  lessening  of  the  stream  velocity,  gives 
rise  to  the  formation  of  sonorous  whirls,  because  the  valves  require  a 
certain  amount  of  expansion  of  the  vessels  in  order  to  aj)ply  them- 
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selves  smoothly  to  their  walls,  without  givino-  rise  to  some  obstruction. 
The  normal  rhythm  of  these  murmurs  shows  that  they  are  intensified 
during  the  partial  collapse  of  the  jugulars ;  and  I  have  noted  in  two 
cases  the  complete  disappearance  of  the  cervical  hum,  in  anaemic 
females,  during  the  genei-al  vascular  engorgement  that  is  noticeable 
some  time  before  menstruation. 

I  hold,  therefore,  with  Ducheck,  that  venous  hums,  and  basic 
murmurs  also,  are  of  valvular  origin,  not,  as  he  believed,  that  the 
valves  themselves  are  the  starting-point  of  sonorous  vibrations,  but 
that  they  act  as  obstacles  to  the  circulation  and  as  producers  of 
sonorous  whirls. 

The  valvular  theory  of  venous  hums  received  a  decided  check  in 
the  fact  that  tlie  murmur  Avas  found  in  cases  where  the  jugular  veins 
proved  to  be  valveless.  But  I  have  no  doubt  that  in  such  cases  the 
murmur  is  due  to  regurgitation  into  the  jugulars.  I  occasionally  see 
a  young  sailor  who  has  but  slight  anaemia,  and  who  presents  on  the 
right  side  the  loudest  jugular  liuni  that  I  have  ever  heard.  It  diifers 
from  the  ordinary  ansemic  murmur  in  the  fact  that  it  grows  feebler, 
and  may  even  disappear  during  inspiration.  It  is  further  distinguish- 
able as  a  murmur,  not  of  diastolic  but  of  presystolic  intensification 
(cardiac  time).  It  is  loudest,  therefore,  at  the  moment  of  the  auricular 
systole,  corresponding  with  the  negative  pulse  of  the  veins.  I  have 
concluded  that  there  nuist  be  in  this  case  some  defect  of  the  jugular 
valves. 


DISCUSSION. 


Dr.  a.  L.  Loomis,  New  York. 

The  speaker  has  certainly  brought  before  us  a  very  interesting  subject,  and 
has  gone  over  the  ground  very  carefully.  This  (juestion  of  cardiac  murmurs 
has  disturbed  auscultators  for  a  long  time,  and  very  different  explanations  have 
been  given  as  to  the  manner  in  which  murmurs  within  the  heart  cavities  are 
produced.  It  seems  to  me  to  be  of  such  importance  that  we  should  have  in 
mind  the  possibilities  of  the  murmur  and  the  i)Ossibilities  of  its  production. 
If  we  understand  that  murmurs  are  due  to  many  different  causes  and  condi- 
tions, we  shall  be  better  able  toexi>lain  them  when  they  occur.  We  recognize 
that  in  a  large  proportion  of  cases  murmurs  are  ob.structive,  and  that  they  are 
also  produced  by  the  impinging  of  currents  of  blood  upon  eacli  other  within 
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the  heart.  They  may  also  be  due  to  the  force  with  which  the  blood  current 
is  carried  from  the  heart  into  the  vessels.  They  are  also  due  to,  and  also 
intensified  by,  the  condition  of  the  blood,  and  it  has  seemed  to  me  that  some- 
times they  are  due  to  irregular  action  of  the  heart,  the  result  of  certain 
nervous  conditions,  for  I  have  found  that  in  some  nervous  subjects  murmurs 
are  present  without  any  other  imaginable  cause. 

The  obstructive  mitral  murmurs  to  which  Dr.  Guiteras  has  referred,  it  seems 
to  me,  are  of  very  frequent  occurrence  in  connection  with  aortic  disease,  where 
there  are  dilatation  and  enfeeblement  of  the  heart  power.  In  the  autopsies 
which  I  have  made  in  cases  where  such  murmurs  were  present,  I  have  always 
found  sufficient  changes  at  the  mitral  orifice  to  account  for  the  presence  of  the 
murmur. 

In  regard  to  the  ijulmonary  obstructive  murmur,  to  which  attention  has 
been  especially  drawn,  I  have  always  regarded  murmurs,  heard  in  the  locality 
referred  to,  as  due  to  failure  of  power  in  the  right  heart,  or  to  obstruction  in 
the  pulmonic  circulation.  The  murmurs,  or  rather  I  would  say,  the  changes 
in  the  pulmonic  sound,  which  are  so  readily  produced  in  health  during  respir- 
ation, have  been  well  accounted  for  by  the  author.  I  have  always  regarded 
them  as  respiratory  murmurs,  but  where  these  murmurs  have  been  persistent, 
I  have  always  found  conditions  of  anaemia  and  insufficiency  of  the  right  heart. 
It  seems  to  me  that  they  are  either  hsemic  or  due  to  heart  fiiilure. 

As  we  study  heart  murmurs  more  and  more  carefully,  we  shall  come  more 
and  more  to  the  conclusion  that  they  are  not  due  so  much  to  changes  in  the 
valvular  orifices,  as  to  changes  in  the  heart  cavities  and  the  heart  walls. 
Murmurs  have  come  to  be  of  very  little  pathological  significance  to  me  unless 
I  find  such  changes  in  connection  with  them.  I  believe  that  the  worst  forms 
of  cardiac  disease  which  Ave  meet  have  the  simplest  and  least  distinct  mur- 
murs. We  are  certainly  indebted  to  the  author  for  bringing  before  us,  in  this 
concise  way,  a  subject  which  for  a  long  time  has  disturbed  the  mind  of  the 
profession. 

Dr.  E.  T.  Bruex,  Philadelphia. 

Eecently,  while  iu  Philadelphia,  Dr.  Guiteras  demonstrated  to  me  the  effect 
of  respiration  upon  the  murmurs  which  he  has  described  as  pulmonary  ob- 
structive murmur.  I  have  been  fortunate  enough  to  hear  the  murmur  which 
he  has  described  in  the  area  of  the  pulmonary  artery. 

I  rise  to  speak  especially  with  reference  to  the  explanation  of  the  murmur 
of  mitral  obstruction,  in  connection  with  aortic  regurgitation.  As  is  well 
known,  there  are  many  cases  of  true  mitral  obstructive  lesions  iu  which  there 
are  no  murmurs.  Flint  has  pointed  out  that  the  cause  of  the  mitral  obstruc- 
tion, in  those  cases  in  which  murmurs  are  absent,  are  those  conditions  in 
which,  as  a  result  of  adhesion,  the  valves  leading  into  the  ventricle  have 
formed  a  funnel-shajjed  opening,  the  auricular  surface  of  the  valves  being 
smooth.  If  we  accept  this  statement  of  Flint's,  it  would  seem  to  be  rather 
opj)Osed  to  the  explanation  which  the  author  has  given  of  the  occurrence  of 
murmurs  of  mitral  obstruction  iu  connection  with  aortic  regurgitation,  because 
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the  funnel-shaped  valves  project  into  the  cavity  of  the  ventricle,  and  yet 
during  the  systole  of  the  ventricle  no  murmur  at  the  mitral  valve  is  caused 
by  the  situation  of  the  valves.  Since  actual  lesions  of  the  auricular  aspect  of 
the  valves  can  exist  without  murmur,  it  seems  to  me  we  should  be  cautious 
about  accepting  the  view  of  the  occurrence  of  mitral  obstructive  murmur  as  a 
common  incident  in  the  history  of  aortic  regurgitation. 

I  have  recently  studied,  in  the  Philadelphia  Hospital,  a  case  of  profound 
antemia,  of  the  idiopathic  variety,  in  which  the  corpuscles  were  reduced  from 
the  normal  to  1,800,000,  and  the  percentage  of  haemoglobin  was  greatly  re- 
duced. The  condition  of  relaxation  of  the  vascular  system  was  extraordinary. 
As  a  proof  of  this  I  would  mention  that  the  arm  of  the  patient,  as  it  hung  out 
of  bed,  showed  a  venous  pulse  at  the  wrist  and  on  the  back  of  the  hand.  I 
called  Dr.  Osier's  attention  to  this  phenomenon,  and  we  both  agreed  in  attrib- 
uting the  venous  pulse  to  relaxation  of  the  capillary  system,  and  concluded 
that  it  was  produced  by  the  systolic  impulse  of  the  left  ventricle  forcing  the 
blood  through  the  capillary  system  into  the  veins.  There  was  no  venous 
pulse  in  the  neck.  In  this  case  there  were  murmurs  at  each  of  the  valves ;  the 
tricuspid,  the  pulmonary,  the  mitral  and  the  aortic.  As  the  anaemia  disap- 
peared, and  the  crasis  of  the  blood  was  restored,  the  murmurs  disappeared,  and 
at  present  no  murmur  can  be  heard.  The  venous  pulse  in  the  wrist  also  dis- 
appeared as  the  arterial  tension  increased.  This  case  would  seem  to  corrobo- 
rate the  view  of  Dr.  Guiteras,  that  the  murmurs  of  anoemia  are  due  to  some 
functional  condition  of  the  valve. 

Dr.  F.  p.  Kinnicutt,  New  York. 

Reference  has  been  made  to  the  theory  of  Naunyn  as  to  the  mode  of  pro- 
duction of  the  pulmonary  systolic  murmur,  based  upon  the  idea  that  it  was 
transmitted  from  the  mitral  valve  into  the  auricular  appendage.  The  condi- 
tions regarded  as  necessary  by  Naunyn  and  Balfour  were,  the  dilatation  of  the 
auricular  appendage,  and,  by  its  dilatation,  its  near  approach  to  the  chest 
wall.  Some  years  ago  I  made  an  investigation  with  reference  to  the  exact 
position  of  the  auricular  appendage  both  in  its  normal  and  in  its  dilated  con- 
dition. In  its  normal  condition  it  is  beneath  the  pulmonary  artery  and  never 
visible  beyond  its  edge.  In  its  dilated  condition  its  tip  can  just  be  seen,  and 
no  more,  beyond  the  artery.  The  theory  of  Balfour  and  Naunyn  required 
that  it  should  approach  close  to  the  chest  wall.  This  seems  to  be  absolutely 
impossible.  Even  when  dilated,  its  tip  is  an  inch  and  a  half  from  the  internal 
surface  of  the  chest. 

Dr.  F.  C.  Shattuck,  Boston. 

I  should  like  to  say  a  word  with  reference  to  the  evolution  of  knowledge  in 
regard  to  this  .subject  of  heart  murmurs.  When  auscultation  was  first  intro- 
duced, all  these  abnormal  sounds  heard  at  or  about  the  heart  were  considered 
to  be  of  great  importance,  and  were  regarded  as  of  bad  import.  We  then 
began  to  find  out  that  many  of  these  murmurs,  systolic  in  time,  arc  practically 
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of  no  consequence.  That  seems  to  me  to  have  been  the  next  great  step  in  the 
knowledge  of  murmurs.  The  diastolic  murmurs  still  indicated  serious,  in- 
curable, organic  changes.  We  are  now  finding  out  that  diastolic  murmurs 
are  not  necessarily  of  evil  import,  and  that  they  may  be  transitory  and  func- 
tional.    We  and  our  patients  can  derive  great  comfort  from  that  fact. 

If  one  thing  has  been  brought  out  more  clearly  than  another  by  the  study 
of  heart  murmurs  during  the  past  few  years,  it  is  this,  that  a  murmur  by  itself 
is  next  to  nothing.  There  must  be  something  more  than  a  murmur  for  the 
patient  or  the  physician  to  be  worried.  We  certainly  owe  a  debt  to  Dr. 
Guiteras  for  his  paper  calling  attention  to  the  frequency  of  these  functional 
diastolic  murmurs  in  aortic  regurgitation,  and  explaining  their  mechanism. 
Some  years  ago,  Weiss  reported  several  cases  of  diastolic  murmurs,  in  tuber- 
cular patients,  with  hearts  which  were  found  to  be  healthy  after  death. 

With  reference  to  the  murmur  to  which  Dr.  Kinnicutt  has  alluded,  one 
argument  which  Balfour  adduced  in  favor  of  the  regurgitant  origin  of  that 
murmur,  was  that  it  was  loudest,  not  at  the  left  sternal  border  in  the  second 
interspace,  but  two  inches  to  the  left  of  that  spot.  I  took  pains  to  study  a 
good  many  cases  of  these  systolic  murmurs  in  the  pulmonary  area  with  refer- 
ence to  their  seat  of  maximum  intensity.  My  results  did  not  coincide  with 
those  of  Balfour.  I  found  that  the  murmur  is  almost  invariably  best  heard  at 
the  left  sternal  border  in  the  second  interspace. 

Dr.  Guiteras,  in  speaking  of  the  causation  of  anaemic  murmurs,  said  that 
the  blood  mass  is  reduced  in  anaemia.  How  far  is  this  true  ?  After  a  severe 
hemorrhage  the  blood  mass  is  reduced  for  a  short  time,  but  is  soon  made  up. 
In  antemia  it  is  the  quality,  rather  than  the  quantity,  of  the  blood  which  is  at 
fault. 

Dn.  Samuel  C.  Chew,  Baltimore. 

With  reference  to  the  diagnosis  between  aortic  regurgitant  and  mitral  direct 
murmurs,  I  think  that  in  a  large  proportion  of  cases  it  is  to  be  made  by  con- 
sidering these  conditions :  In  the  first  place,  when  a  murmur  is  aortic  in 
origin  and  diastolic  in  time,  although  it  may  be  heard  distinctly  at  the  apex, 
yet,  as  we  ascend  along  the  course  of  the  aorta,  it  becomes  manifestly  louder 
until  it  reaches  its  greatest  intensity  at  the  right  edge  of  the  sternum  in  the 
second  intercostal  space.  When  due  to  regurgitation  through  the  aortic 
orifice,  it  will  occupy  the  whole  of  the  diastole.  If  the  murmur  is  mitral  in 
origin  and  due  to  stenosis,  it  will  generally  be  presystolic.  An  aortic  murmur 
is  not  apt  to  be  heard  in  the  scapular  region,  while  a  mitral  murmur  is  gener- 
ally heard  there.  We  are  usually  able  to  decide  by  attention  to  these  points 
whether  a  murmur,  non-systolic  in  time,  takes  its  origin  at  the  aortic  or  the 
mitral  orifice. 

Dr.  Beverley  Robinson,  New  York. 

It  is  of  some  importance  to  direct  the  attention  of  the  gentlemen  present  to 
a  point  with  which  they  are  perhaps  already  familiar,  and  to  which  my  atten- 
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tion  was  particularly  directed  during  the  past  winter,  that  is,  that  we  may 
occasionally  have,  with  more  or  less  strain  of  the  heart,  murmurs  present 
themselves  which  unquestionably  have  no  connection  with  organic  disease  of 
the  heart.  This  acute  strain  need  not  necessarily  be  brought  on  by  consider- 
able exertion,  but  may  be  due  to  a  little  overwork,  lack  of  a  proper  amount 
of  sleep,  or  in  other  ways  to  which  all  are  more  or  less  subject.  These  mur- 
murs cannot  be  explained  by  any  special  modification  in  the  blood.  They 
may  be  obstructive  in  character ;  they  seem  to  be  associated  with  acute  dilata- 
tion and  obstruction  at  the  mitral  orifice.  If  attention  is  directed  to  this  point, 
I  think  that  many  such  cases  will  be  found.  These  murmurs  have  consider- 
able importance  from  a  prognostic  point  of  view,  for  while  under  proper  treat- 
ment and  hygienic  surroundings  they  may  rapidly  disappear,  yet  they  may 
last  for  a  considerable  period  of  time,  and  if  they  continue  they  become  of 
more  or  less  grave  import,  and  tend  to  make  our  prognosis  much  graver. 

Dr.  Israel  T.  Dana,  Portland,  Maine. 

I  should  like  to  refer  to  two  cases  which  have  come  under  my  observation. 
I  have  two  patients,  sisters,  one  married  and  forty  years  of  age,  while  the 
other  is  unmarried  and  about  thirty-three  years  old.  The  mother  died  of 
organic  heart  disease  at  a  good  old  age.  Both  of  these  sisters  have  presented, 
at  different  times,  distinct  mitral  regurgitant  murmurs.  In  both  cases  the 
murmur  was  associated  with  impaired  health,  and  I  assumed  it  to  be  organic 
and  incurable.  In  the  case  of  the  older  sister,  after  the  lapse  of  five  or  six 
years,  during  which  time  the  murmur  was  quite  distinct,  it  entirely  disap- 
peared. It  remained  absent  for  one  or  two  years.  It  then  returned  and  has 
continued  for  the  past  two  or  three  years.  In  the  second  sister,  the  murmur 
was  very  distinct,  and  after  being  present  for  about  five  years  it  disappeared 
and  has  not  returned.  I  would  ask  if  it  is  possible  for  a  murmur,  connected 
with  organic  disease  of  the  mitral  valve,  to  disappear  with  improvement  of 
health  and  reappear  when  some  failure  in  health  occurs  ?  Must  such  a  mur- 
mur necessarily  be  a  functional  murmur  ? 

Dr.  R.  p.  Hoavard,  Montreal. 

I  wish  to  com[)liment  Dr.  Guiteras  upon  his  able  paper,  which  raises 
so  many  questions  that  a  short  discussion  cannot  cover  them.  On  that  much 
debated  subject  the  hsemic  murmur,  and  Balfour's  and  Naunyn's  views 
respecting  it,  I  would  like  to  add  to  what  Dr.  Kinnicutt  had  just  said, 
that  in  my  experience,  and  after  repeated  study  of  the  subject,  the  ordinary 
murmur  of  ansemia,  as  a  general  rule,  is  loudest  in  the  pulmonary  area,  and 
not  an  inch  and  a  half  to  the  left  of  the  sternal  border.  Further,  the  murmur 
of  anaemia  is  nearly  always  audible  in  the  pulmonary  area  earlier  than  in  the 
mitral,  and  often  audible  at  the  base  when  absent  at  the  apex,  two  points 
hardly  comjiatible  with  the  view  that  refers  the  anaemic  murmur  to  mitral 
regurgitation  and  conveyance  of  the  sound  by  the  left  auricle  to  the  chest  wall 

As  regards  the  murmur  of  aortic  regurgitation,  it  was  at  times  exceedingly 
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difficult  to  distinguish  it  from  a  direct  mitral  murmur,  and  this  is  the  case 
even  when  the  mitral  orifice  is  quite  normal.  When  we  remember  the  con- 
dition of  the  heart  in  marked  aortic  regurgitation  of  long  standing,  especially 
the  exo-hypertrojjhy  of  the  left  ventricle,  it  is  not  surprising  that  the  long 
diastolic  murmur  is  sometimes  audible  along  the  left  border  of  the  sternum 
into  the  usual  mitral  area,  and  it  is  not  necessary  to  suppose  it  to  be  the  mitral 
valve  or  in  the  mitral  orifice. 

Dr.  Guiteras.  I  take  it  that  the  views  expressed  in  this  discussion  are 
mostly  in  conformity  with  those  announced  in  my  paper.  The  arguments 
advanced  against  the  theory  of  Naunyn,  of  a  transmitted  regurgitant  mur- 
mur, are  more  or  less  the  same  as  those  that  I  have  mentioned,  except  that  I 
am  glad  to  add  the  anatomical  evidence,  showing  that  the  auricular  appendage 
does  not  come  as  far  forward  as  would  be  necessary  to  transmit  a  murmur 
from  the  mitral  valve.  This  is  an  important  argument  against  the  accepta- 
tion of  the  theory  of  Naunyn  and  Balfour. 

A  good  deal  of  importance  has  been  attached,  during  the  discussion,  to 
changes  in  the  cardiac  walls  in  the  production  of  these  murmurs.  I  fail  to 
see  how  any  change  in  the  muscular  wall  of  the  heart  can  have  any  direct 
action  in  the  causation  of  these  murmurs.  This  may  be  certainly  an  indirect 
cause,  but  not  an  immediate  one.  As  I  have  stated  in  the  paper,  there  are 
certain  conditions  of  functional  valvular  obstruction  which  depend  for  their 
presence  largely  upon  the  amount  of  strength  in  the  ventricular  wall.  If  the 
muscle  is  powerful,  it  will  be  able  to  throw  the  valve  completely  open  and 
the  murmur  will  not  be  produced.  If  the  ventricular  wall  is  weak,  the  valve 
is  not  completely  opened  and  the  murmur  makes  its  appearance.  In  this  way 
the  power  of  the  cardiac  walls  has  something  to  do  with  the  presence  of  the 
murmurs. 

With  regard  to  the  points  of  diagnosis  between  aortic  regurgitant  and  mitral 
obstructive  lesions  mentioned  by  Dr.  Chew,  they  are  usually  sufficient  for 
the  differential  diagnosis.  The  fact  is,  however,  that  it  is  sometimes  very 
difficult  to  come  to  a  positive  conclusion  in  these  cases.  I  am  rather  inclined 
to  think  that  this  is  in  part  due  to  the  fact  that  aortic  regurgitation  is  apt 
to  give  rise  to  a  functional  mitral  obstruction,  and  murmurs  due  to  both 
conditions  are  present. 

I  wish  to  insist  strongly  on  the  frequency  with  which  the  pulmonary  obstruc- 
tive murmur  is  found  in  health.  Out  of  one  hundred  cases  examined,  sixty- 
two  presented  this  murmur.  If  I  had  the  opportunity  of  examining  a  series  of 
healthy  individuals  who  were  intelligent  enough  to  do  what  I  wanted  them 
to  do,  I  think  that  the  murmur  could  be  very  generally  developed. 

Another  point  which  may  be  mentioned  as  an  answer  to  some  of  the  sug- 
gestions offered,  is  that  we  find  that  the  functional  murmurs  heard  in  anaemia 
are  often  present  and  often  absent,  although  the  same  condition  of  anaemia 
persists.  This  fact  is,  to  my  mind,  a  strong  argument  against  the  view  that 
these  murmurs  are  due  simply  to  changes  in  the  quality  of  the  blood.  It  is 
more  in  accordance  with  this  fact  to  believe  that  they  are  caused  by  mechan- 
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ical  alterations  of  the  stream,  which  follow  slight  changes  in  the  arterial 
pressure — the  general  or  pulmonary  arterial  pressure.  Such  a  view  is  more 
in  unison  with  the  frequent  changes  in  these  murmurs.  I  think  that  it  will 
be  generally  found  that  in  anaemia  there  is,  not  only  a  change  in  the  quality  of 
the  blood,  but  also  that  the  volume  is  diminished.  We  know  that  in  chlorosis 
the  diameter  of  the  large  bloodvessels  is  diminished.  In  experiments  upon 
animals  it  is  found,  even  in  acute  anaemia,  that  the  aorta  is  much  smaller  than 
under  normal  circumstances. 


PNEUMATIC  DIFFERENTIATION. 
By  HOSMEE  a.  JOHNSON,  M.D., 


My  purpose,  iu  this  brief  paper,  is  simply  to  call  attention  to  the 
fact  that  the  recent  device  called  the  pneumatic  cabinet,  in  which  the 
patient  is  placed,  and  from  which  air  is  either  exhausted,  or  into  which 
air  is  compressed  only  accomplishes  results  that  can  be,  and  have 
been  for  some  years,  reached  by  the  Waldenburg  and  other  forms  of 
apparatus.  The  question  is  simply  whether  the  results  of  diiferential 
pressure  accomplished  by  leaving  the  pressure  upon  the  respiratory 
surfaces  unchanged,  while  pressure  is  either  lessened  or  increased  upon 
the  cutaneous  surfaces,  are  or  are  not  the  same  as  those  reached  by 
leaving  the  pressure  upon  the  cutaneous  surfaces  unchanged,  and 
diminishing  or  increasing  the  pressure  upon  the  respiratory  surfaces. 

The  weight  of  the  atmosphere  varies  from  day  to  day  in  the  same 
place,  and  even  for  different  hours  of  the  day.  It  varies  with  every 
change  of  altitude,  and  in  going  up  and  down  in  some  of  our  tall 
buildings  this  variation  is  quite  as  much  as  that  generally  employed 
in  the  pneumatic  treatment.  It  is  not  certainly  in  the  maintenance 
of  any  given  surface  or  respiratory  pressure  that  the  value  of  this 
treatment  consists.  If  0.1  of  a  pound  per  square  inch  be  added  to 
the  surface  pressure,  making  14.1  pounds,  while  the  pressure  upon 
the  respiratory  surfaces  remains,  we  will  say,  14  pounds  to  the  square 
inch,  the  effect  upon  the  circulation  and  respiration  nmst  be  practicidly 
the  same  as  that  reached  by  a  pressure  of  14  pounds  upon  the  external 
surface,  while  the  pressure  upon  the  respiratory  surfaces  is  13.9  poiuids 
to  the  square  inch.  The  difference  in  either  case,  0.1  pound  to  the 
square  inch,  is  the  force  available  for  the  modification  of  the  respira- 
tion and  circulation.  If  we  make  the  greater  pressure  upon  the 
respiratory  surfaces  and  the  lesser  upon  the  cutaneous  surfaces,  the 
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same  propossition  is  true.  There  is  no  such  thiug  as  suction  drawing 
the  liquids  or  gases  to  the  surface  by  removing  the  air  from  aroiuid 
the  patient  in  the  cabinet.  So  far  as  these  fluids  are  moved  toward 
the  surface  they  are  moved  by  pressure  from  behind,  a  vis  a  tergo. 
So  far  as  simply  increasing  or  diminishing  the  pressure  upon  both 
the  exterior  and  respiratory  surfaces  is  concerned,  if  that  seems  to  be 
useful,  it  can  best  be  done  by  getting  into  an  elevator  in  some  of 
our  tall  buildings  and  riding  up  and  down  as  long  as  judged 
necessary.  The  point  upon  which  much  stress  has  been  laid,  and 
which  it  is  claimed  cannot  well  be  reached  by  any  means  except 
the  pneumatic  cabinet,  is  this :  By  placing  a  patient  in  the  cabinet 
and  exhausting  the  air  around  him,  there  is  accomplished  an  ex- 
pansion of  the  gases  in  the  blood  and  in  the  lungs,  and  especially 
in  the  lungs  an  expansion  of  the  residual  air,  and  for  the  reason 
that  the  pressure  is  taken  off  from  the  chest  walls,  and  air  which  may 
be  imprisoned  in  the  bronchial  tubes  or  in  the  alveoli  behind  plugs 
of  mucus,  expands,  distending  the  alveoli  and  tubes,  and  producing  a 
kind  of  temporary  emphysema,  and  at  the  same  time  tending  to  force 
out  the  mucous  plugs.  The  therapeutic  value  of  such  a  state  of  things 
must  be  small,  as  the  pressure  in  the  case  supposed,  the  patient  placed 
in  the  closed  cabinet,  is  lessened  upon  the  respiratory  surface  or  in 
the  bronchi ;  and  the  force  of  the  imprisoned  air  upon  the  plug  will 
be  onlv  in  proportion  to  the  area  of  a  cross-section  of  the  plug  to  the 
inner  surfaces  of  the  bronchiole  and  the  alveoli  connected  with  it.  In 
other  words,  there  must  be  a  uniform  pressure  in  all  directions  upon 
the  alveolar  walls. 

If  any  valuable  result  can  be  reached  by  the  expansion  of  im- 
prisoned air,  it  seems  to  me  it  can  be  best  reached  by  taking  off  the 
pressure  from  in  front  of  the  mucous  plug,  leaving  the  chest  walls 
under  pressure  of  external  air,  so  that  the  force  of  the  imprisoned  air 
will  be  jwhoUy  exerted  in  the  direction  of  the  bronchial  tube,  tlie 
direction  of  least  resistance,  and  if  any  results  are  readied  they  will 
be  in  the  direction  of  the  removal  of  the  cause  of  the  obstruction. 
Breathing  into  a  partially  exhausted  tank,  as  in  the  Waldenburg 
apj)aratu.s,  very  conveniently  accomplishes  this.  I  have  made  cpiite 
a  miiiibcr  of  experiments  by  placing  the  same  patient  in  tiie  cabinet 
and  noting  the  rate  and  quality  of  the  pulse,  the  frecpicniiy  and  ful- 
ness of  the  respirations,  the  condition   of  the  skin  and  cutaneous 
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vessels,  etc.  After  an  interval  of  rest  I  have  repeated  the  diifereutia- 
tion  of  the  pressure  by  the  use  of  compressed  or  rarefied  air,  using 
the  equivalent  of  the  Waldeuburg  apparatus.  The  results  in  the  two 
cases  were  identical.  Medicated  sprays  or  vapors  can  be  used  in 
connection  with  the  old  apparatus  as  well  as  with  the  pneumatic 
cabinet. 

The  multiplication  of  new  terms,  giving  to  the  cabinet  the  appear- 
ance of  scientific  novelty,  is  well  calculated  to  mislead  the  casual 
reader.  The  instrument  is  cumbersome  and  expensive,  and  adds 
nothing  to  the  means  at  our  command  for  the  treatment  of  pulmonary 
alfections.  For  producing  artificial  respiration,  I  imagine  it  will 
never  be  in  great  demand. 


DISCUSSION. 


Dr.  James  T.  Whittaker,  Cincinnati. 

I  beg  to  protest  against  most  of  the  statements  expressed  in  the  paper,  but 
in  the  absence  of  the  author  it  would  seem  to  be  hardly  fair  to  enter  into  a 
discussion  of  the  subject.  It  seems  to  me  that  the  gentleman  has  entered 
simply  a  chapter  of  invective  without  any  particular  argument.  When  he 
compares  the  results  obtained  in  the  ascent  and  descent  of  an  elevator  with 
those  obtained  in  the  pneumatic  cabinet,  he  shows  a  lack  of  acquaintance 
with  the  underlying  princii)les.  It  is  not  my  purpose  to  defend  this  particular 
pneumatic  cabinet.  While  we  may  get  the  same  results  from  the  Waldeuburg 
or  other  apparatus,  they  are  by  no  means  so  convenient  as  the  pneumatic 
cabinet.  This  is  not  a  new  principle.  It  is  simply  an  adaptation  of  that 
used  by  others — first  of  all  by  Hauk,  of  Vienna.  The  pneumatic  cabinet 
incontestably  affords  the  best  means  for  securing  pulmonary  gymnastics. 
If  there  is  anything  in  pulmonary  gymnastics,  it  can  be  best  accomplished 
by  the  use  of  this  pneumatic  cabinet,  because  the  use  of  it  is,  in  a  sense, 
involuntary  and  almost  unconscious. 


METHODS  OF  RESEARCH  IN  MEDICAL  LITERATURE. 


By  JOHN  S.  BILLINGS,  M.D., 

SURGEON,    UNITED   STATES   ARMY,    WASHINGTON,    D.  C. 


When  I  promised  to  speak  briefly  at  this  meeting  on  medical 
bibliography,  it  was  not  because  I  had  anything  new  to  say  on  this 
subject,  but  because  it  seemed  possible  that  a  few  remarks  might  start 
a  discussion  by  the  medical  writers  and  teachers  of  this  Association 
as  to  the  methods  which  they  have  found  useful,  and  as  to  what  they 
think  can  and  should  be  done  here  to  facilitate  this  kind  of  research. 
From  the  days  of  Galen  to  the  middle  of  the  seventeenth  century, 
bibliographical  work  was  the  most  important  business  of  the  medical 
teacher.  The  great  majority  of  the  writers  of  the  ]\Iiddle  Ages  busied 
themselves,  not  so  much  with  observation  of  facts,  or  with  experi- 
mental inquiry,  as  with  seeking  to  find  out  what  Hippocrates,  Galen, 
Avicenna,  and  other  old  masters  had  said  about  the  matter.  When 
the  discovery  was  made  that,  in  order  to  determine  the  precise  anatomy 
of  a  part,  the  function  of  an  organ,  or  the  results  producal  by  a 
disease,  it  was  best  to  look  for  one's  self,  instead  of  consulting  the 
fathers,  and  when  this  discovery  had  become  popularized,  l)iblio- 
graphical  and  historical  research  fell  for  a  time  into  neglect.  Within 
the  last  fifty  years,  however,  there  has  been  a  revival  in  interest  in 
the  collection  of  medical  libraries  and  in  historical  research,  which 
last  has  become  a  necessity  in  many  cases,  if  one  would  avoid  doing 
useless  work.  Attempts  to  learn  what  has  been  done,  or  said,  or 
thought,  by  our  predecessors,  are  due  to  widely  different  needs,  and 
may  be  pursued  by  widely  different  methods. 

As  specimens  of  subjects  with  regard  to  which  bibliographical  work 
is  most  frequently  called  fi)r,  I  give  the  following  : 

(1)  To  gather  and  compare  the  records  of  all  reported  cases  of 
particular  forms  of  abnormity,  disease,  or  injury.     The  rarer  and 


58  BILLINGS, 

more  anoiiiali)u.s  the  abiionnity  or  the  disease,  the  more  important  it 
is  to  fiiul  the  widely  scattered  records. 

(2)  To  obtain  statistical  data  with  regard  to  the  circumstances 
affecting  the  prevalence  of  a  certain  disease,  the  relative  frequency  of 
particular  symptoms,  and  the  comparative  merits  of  different  modes 
of  treatment,  or  the  results  of  special  operations. 

(3)  To  obtain  information  as  to  details  of  methods  which  have 
been  tried  in  experimental  physiology,  pathology,  or  pharmacology, 
and  as  to  the  results ;  in  order  to  avoid  waste  of  time  in  devising 
apparatus,  or  in  trying  methods  which  have  been  already  found 
worthless,  or  to  obtain  suggestions  as  to  new  modes  of  experimenta- 
tion, 

(4)  To  trace  the  origin  and  development  of  medical  organization  in 
a  particular  city  or  country,  or  to  gather  materials  for  a  biblio- 
graphical sketch  of  some  celebrated  physician,  or  for  the  history  of  a 
medical  society. 

(5)  To  obtain  data  for  a  comparison  of  the  laws  and  customs  of 
different  countries  affecting  medical  education,  or  the  right  to  practise, 
or  the  care  of  the  insane,  or  public  hygiene,  etc. 

In  literary  research  for  bibliographical  purposes,  or  to  trace  the 
development  of  theories  or  institutions,  the  work  must  be  done  mainly 
by  the  M'riter  himself;  and,  while  at  the  commencement  he  may  be 
greatly  helped  by  systematic  works  of  medical  bibliography,  he  will 
soon  find  himself  wandering  off  into  all  sorts  of  curious  by-paths  and 
out-of-the-way  corners,  into  which  he  is  led  by  obeying  the  golden 
rule  for  this  kind  of  work,  namely,  to  "  verify  your  references."  In 
the  first  book  which  he  consults  he  will  probably  find  two  or  three 
references,  which  will  indicate  to  him  as  many  different  books  or 
articles  which  he  will  wish  to  consult.  When  he  gets  these,  each  of 
them  will  probably  give  a  few  more  references,  to  be  hunted  up  in 
like  manner. 

Meantime,  it  will  not  be  an  unprecedented  or  very  remarkable 
occurrence  if,  in  the  course  of  his  reading,  he  stumbles  over  several 
interesting  points  not  precisely  connected  with  his  original  quest,  but 
.still  having  some  relation  to  it,  and  which  it  seems  a  pity  not  to  look 
up  while  he  is  about  it,  so  he  makes  note  of  these,  and  of  the  refer- 
ences (ronnected  with  them,  and  sends  for  a  fresh  lot  of  books.  He 
finds,  also,  that  some  of  his  quotations  are  erroneous,  that  "  some  one 
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has  blundered  or  plagiarized,"  and  proceeds  with  a  sense  of  refresh- 
ment and  satisfaction  to  hunt  down  the  culprit.  And  so  the  work 
expands,  for,  as  Teufelsdrockh  remarks,  "  any  road  will  lead  you  to 
the  end  of  the  world."  To  those  who  like  this  sort  of  literary  work 
it  has  a  great  fascination,  and  there  are  few  educated  men  who  do  not 
enjoy  a  short  hunt  of  this  kind,  if  they  have  time  and  facilities  for  it. 
Frdm  a  strictly  utilitarian  and  merely  pecuniary  point  of  view,  the 
results  of  such  bibliographical  excursions  are  not  usually  very  remu- 
nerative, but  they  afford  capital  mental  exercise,  and  occasionally 
result  in  the  production  of  some  really  interesting  and  valuable  addi- 
tions to  medical  literature. 

Men  engaged  in  this  line  of  research  do  not  usually,  except  just  at 
first,  care  much  about  subject  catalogues  or  indexes.  They  know 
what  books  thev  want  to  see,  and  the  catalog-ue  which  interests  them 
most  frequently  is  a  catalogue  of  authors  in  alphabetical  order.  The 
questions  which  they  ask  of  the  librarian  are  something  like  the 
following :  Have  you  such  a  book  in  the  library  ?  Who  is  the 
author  of  a  book  having  such  a  title?  John  Smith  published  a  book 
about  such  a  date — what  is  its  title  ?  I  want  to  see  all  the  books 
that  Peter  Brown  wrote  or  edited.  How  many  editions  were  pub- 
lished of  "  Jones's  Surgery,"  and  what  translations  were  made  of  it  ? 
When  did  the  Ohio  Medical  Repository  begin  and  end, and  who  AAere 
its  editors?  These  are  all  simple  questions,  which  almost  any 
physician  can  answer  for  himself  by  the  aid  of  good,  ordinary  author- 
catalogues. 

If  the  question  is  as  to  a  collection  of  laws  regulating  medical 
practice  in  Brussels,  or  the  number  of  supplements  to  the  "  Catalogue 
of  the  New  York  Hospital,"  some  physicians  might  be  troubled  a 
little  to  find  the  desired  information  in  an  author-catalogue,  not 
knowing  the  rule  that  a  government  or  corporation  is  considered  to 
be  the  author  of  its  laws,  reports,  etc.,  and  that,  therefore,  Belgium 
is  the  author  of  tiie  first  book,  and  the  New  York  Hospital  of  the 
second. 

But  while  a  simple  alphabetical  catalogue  of  author.^  will  serve 
many  j)urposes  in  bibliographical  research,  and  is,  perhaps,  the  one 
most  used  by  tiie  librarian,  there  are  many  points  on  which  it  fails 
to  give  the  desired  information,  and  for  which  bibliographical  lists  or 
subject-catalogues  are  desirable  ;  and  just  here  a  few  definitions  may 
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be  useful.  By  a  bibliography,  I  meau  a  list  of  titles  of  books,  and  of 
references  to  articles  or  paragraphs  which  relate  to  the  subject  iu  hautl. 
By  a  critical  bibliography,  I  mejui  a  list  in  which  shall  be  indicated 
those  books  or  articles  which  are  of  real  value,  as  containing  some 
addition  to  knowledge.  In  many,  perhaps  most,  cases,  such  lists  are 
best  published  in  chronological  form,  thus  indicating  the  successive 
dates  on  which  new  information  was  given  ;  but,  in  making  them, 
the  use  of  separate  slips  or  cards,  arranged  in  alphabetical  order,  is 
the  most  convenient.  The  more  complete  such  lists  can  be  made,  the 
more  valuable  they  are,  but  often  too  much  time  is  wasted  in  attempts 
to  make  them  absolutely  perfect.  The  great  thing  to  be  kept  in  view 
is  to  make  them  accurate  as  far  as  they  go,  and  one  of  the  best  means 
of  doing  this  is  to  indicate  distinctly,  for  each  title  quoted,  as  to  whether 
you  yourself  have  or  have  not  seen  and  examined  the  book.  It  should 
be  constantly  borne  in  mind  that  the  proper  object  in  giving  biblio- 
graphical lists  is  not  to  impress  the  reader  with  the  extent  and  variety 
of  the  author's  research,  but  to  give  him  the  means  of  verifying  the 
author's  statements,  and  of  pushing  the  research  further.  It  is 
analogous  to  giving  details  of  methods  used  in  an  experiment  in 
physiology.  Hence  the  references  given  should  not  be  too  condensed. 
They  should  be  so  clear,  that  from  them  it  shall  be  easy  to  find  the 
books ;  and  for  this  reason  I  ask  your  attention  to  the  desirability  of 
using  a  uniform  system  of  abbreviations  of  titles  of  journals  and 
transactions  in  referring  to  them,  and  venture  to  suggest  that  the  set 
of  such  abbreviations  given  at  the  beginning  of  Vol.  VII.  of  the 
Index-Catalof/UP,  may  be  found  useful  for  this  purpose. 

I  have  elsewhere  called  attention  to  the  essential  differences  between 
medical  bibliography,  properly  so  called,  and  subject-catalogues  of 
particular  libraries.  No  matter  how  large  and  complete  a  medical 
library  may  be,  its  subject  catalogue  can  never  form  anything  like  a 
satisfactory  medical  bibliography  ;  it  only  makes  a  good  foundation 
for  one. 

On  the  other  hand,  when  you  wisli  to  use  bibliographical  lists 
prepared  by  others,  you  have  usually  much  difficulty  in  finding  some 
of  the  books  referred  to,  while  the  reference  whicli  you  do  find  in  a 
subject-catalogue  of  a  given  library,  can  at  all  events  be  verified  by 
visiting  tliat  library.  The  labor  of  preparing  bibliographical  lists, 
and  of  research,  after  one  has  been  furnislied  witii  such  a  list,  is  iu 
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many  cases  very  considerable,  and  such  work  can  usually  only  be 
carried  ou  to  advantage  in  a  large  library.  As  this  is  preeminently 
an  age  of  division  of  labor,  it  is  natural  to  apply  this  principle  also 
to  bibliographical  research.  There  are  many  cases  in  which  what  may 
be  called  mechanical  bibliography  and  literary  research  may  be  used 
to  excellent  advantage,  and  the  field  for  this  kind  of  work  will  expand 
in  the  future.  It  is  especially  applicable  in  those  c^ses,  indicated  in 
a  preceding  part  of  this  paper,  in  which  it  is  desired  to  compare  the 
records  of  cases  and  operations,  and  to  prepare  statistics.  It  is  often 
much  better  for  the  busy  practitioner  to  have  this  work  done  for  him 
than  to  attempt  to  do  it  himself,  and  especially  is  this  the  case  if  he 
does  not  easily  read  other  languages  besides  his  own.  It  is  true  that 
by  employing  others  to  do  such  work  he  loses  both  pleasure  and 
instruction,  but  the  field  of  professional  work  and  study  is  now  so 
wide  that  it  is  impossible  for  any  one  man  to  cover  it  all,  and  he 
must  be  content  with  cooperative  effort.  It  is  also  true  that  such 
work  is  not  only  sometimes  expensive,  but  that  it  is  often  difficult  to 
tell  beforehand  what  it  will  cost.  There  are  several  physicians  in 
Washington  who  are  willing  to  undertake  work  of  this  kind,  in  the 
library  of  the  Surgeon-General's  Office,  for  physicians  at  a  distance 
who  cannot  conveniently  visit  this  city,  and  their  charge  for  such 
work — hunting  up  references,  making  abstracts,  translations,  etc. — is 
one  dollar  per  hour.  You  can  readily  see  that  there  can  be  no  very 
definite  relation  between  the  time  occupied  and  results  jjroduced ;  a 
half-page  abstract  may  require  two  hours  to  jjrepare,  or  it  may  be 
done  in  ten  minutes,  and  sometimes  it  may  cost  less  to  purchase  a 
pamphlet  than  to  obtain  an  abstract  of  it  in  this  way.  Nevertheless 
the  demand  for  this  kind  of  work  is  steadily  increasing,  and  a  supply 
will  arise  to  meet  the  demand. 

In  order  to  obtain  satisfactory  results  from  bibliographical  work 
done  in  this  way,  it  is  necessary  that  the  points  to  be  looked  up  shall 
be  stated  as  concisely,  and  as  precisely,  as  possible  ;  in  other  words, 
that  the  person  who  requests  the  search  shall  know  clearly  what  he 
wants.  I  have  elsewhere  called  attention  to  this  by  quoting  the 
warning  which  is  printed  on  the  title-page  of  the  Washington  City 
Directory,  namely,  "If  yon  want  to  find  a  name  in  this  directory, 
you  must  know  how  to  spell  it,"  which  is  the  same  as  the  old  Latin 
proverb,  Qui  nihil  affert,  nihil  refert.    When  I  receive  a  letter  stating 
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that  the  writer  is  about  to  prepare  a  paper  for  his  county  medical 
society;  that  he  has  selected  for  his  subject,  tumors  of  the  liver,  or 
locomotor  ataxy,  or  the  causes  of  insanity  in  modern  times ;  and  that 
he  would  be  glad  to  have  as  complete  a  list  of  references  as  possible 
to  all  articles,  reports  of  cases,  or  statistics  connected  with  these  sub- 
jects, and  that  his  paper  must  be  prepared  in  two  weeks,  I  know,  of 
course,  that  what  he  wants  is  one  of  the  recent  encyclopedias  of 
medicine,  and  advise  accordingly.  The  problem  is  not  always  so 
simple,  however,  and  I  must  confess  that  I  am  sometimes  very  much 
puzzled  as  to  what  to  reply  to  some  of  the  queries  which  I  receive. 
Nevertheless,  we  are  all  learning  gradually  how  to  use  medical 
libraries,  and  in  a  few  years  more  I  predict  that  the  wonder  will  be 
how  we  ever  got  on  without  them. 

I  have  here  a  few  of  the  books  which  are  most  used  in  this  library 
for  subject-references,  a  list  of  which  is  appended  to  this  paper.  I 
include  in  this  list,  the  catalogues  of  certain  libraries,  for  reasons  already 
given.  For  other  valuable  works  consult  in  the  Index- Catalogue  the 
headings;  Bibliography,  Medical ;  Biography,  Medical;  and  Medi- 
cine, History  of.  With  regard  to  the  Index-  Catalogue  of  this  library, 
with  which  you  are  all  more  or  less  familiar,  I  may  say  that  its  most 
important  defects  are  those  of  omission — that  is,  the  failure  to  give 
under  subject-headings  all  the  references  to  books  and  articles  actually 
in  the  library,  which  really  belong  there,  and  it  requires  a  little 
practice  to  enable  one  to  get  the  best  results  from  it. 

There  are  many  books  and  journal  articles  which  diifereut  men 
would  classify  under  different  heads,  and  in  most  cases  when  one 
consults  the  index  for  a  particular  subject  he  finds  more  references 
than  he  cares  to  be  bothered  with,  although  the  list  is  almost  always 
incomplete,  owing  to  the  fact  that  we  have  not  yet  obtained  all  the 
medical  books  which  have  been  printed,  ^^^e  are,  however,  making 
fair  progress  in  this  direction  ;  I  think  we  now  have  over  three-fourths 
of  all  medical  books  which  have  any  special  value  or  interest,  and  at 
least  two-thirds  of  all  the  medical  literature  whicli  has  been  printed. 

In  consulting  the  index  on  any  given  subject,  it  will  usually  be 
found  possible  to  select  from  the  rather  formidable  mass  of  titles, 
those  which  are  most  likely  to  be  of  interest  by  giving  a  little 
attention  to  author's  name,  to  the  place  and  date  of  publication,  and 
to  the  number  of  pages  and  plates,  if  it  is  a  journal  article.     The 
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cross-references  should  be  consulted,  and  under  the  headings  to  which 
these  will  guide  you  will  often  be  found  new  cross-references  which 
should  also  be  looked  up. 

Since  the  year  1800,  about  one-half  of  the  medical  literature  which 
has  been  published,  consists  of  medical  journals  and  transactions. 
Nine-tenths  of  the  demands  made  on  this  library  are  based  on  refer- 
ences to  this  class  of  literature,  and  it  is  therefore  of  the  greatest 
importance  in  medical  bibliography.  The  number  of  medical  journals 
and  transactions  now  received  by  this  library,  excluding  those  devoted 
to  pharmacy  and  dentistry,  is  over  seven  hundred,  and  it  has  been 
steadily  increasing  for  the  last  five  years. 

If  we  take  Ploucquet's  Literatura  Medica  Digesta  to  be  as  complete 
an  index  of  the  medical  literature  in  existence  at  the  beginning  of  this 
century,  as  the  Index- Catalogue  is  of  the  medical  literature  now  in 
existence,  it  is  evident  that  the  number  of  references  has  more  than 
quadrupled  during  the  present  century.  Nine-tenths,  at  least,  of  it 
becomes  worthless,  and  of  no  interest  within  ten  years  after  the  date 
of  its  publication,  and  much  of  it  is  so  when  it  first  appears.  Of 
that  which  is  really  new  and  good  a  large  part  is  promptly  made 
use  of  by  systematizers  and  compilers,  but  there  is  also  a  considerable 
portion  which  we  cannot  use  in  our  present  state  of  knowledge,  but 
which  becom&s  valuable  building  material  hereafter.  To  get  this 
roughly  sorted  out,  classified,  and  labelled,  so  that  it  can  be  found 
when  wanted,  is  the  object  of  indexing ;  to  bring  it  into  use  is  the 
object  of  bibliography. 

One  of  the  most  useful  pieces  of  work  which  could  now  be  under- 
taken for  the  benefit  of  medical  writers  and  investigators  would  be 
the  preparation  of  a  dictionary  of  critical  bibliography  of  medical 
bibliography,  in  wliich  should  l)e  indicated  for  each  subject,  in  alpha- 
betical order,  a  reference  to  where  the  best  bibliograpliy  relating  to 
that  subject  can  be  found.  This  could  only  be  well  done  by  a  co- 
operation of  a  number  of  writers,  each  taking  a  special  field. 

I  have  not  attempted  in  this  brief  paper  to  eulogize  bibliography 
or  to  comment  on  the  desirability  that  there  should  always  be  a  few 
men  interested  in  the  study  of  the  history  and  literature  of  medicine. 
I  think  that  you  will  all  agree  with  me  that  they  may  be  sources  of 
nmcli  pleasure,  and  that  this  alone  is  a  fairly  good  reason  for  giving 
them  some  attention,  and  for  exerting  the  influence  of  the  profession 
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to  make  it  possible,  in  at  least  one  place  in  this  country,  to  carry  out 
such  studies  with  a  full  supply  of  material. 

And  while  the  librarian  is  in  one  respect  only  a  sort  of  hod-carrier, 
who  brings  together  the  bricks  made  by  one  set  of  men  in  order  that 
another  set  of  men  may  build  therewith,  he  is  apt  to  take  quite  as 
much  pride  and  satisfaction  in  the  resulting  structure,  provided  it  be 
a  good  one,  as  if  he  had  built  it  himself;  and  he  has  constantly 
unrolling  before  him  a  panorama  which,  though  at  times  a  little 
monotonous,  contains  as  much  wisdom,  humor,  and  pathos  as  any 
other  product  of  the  human  intellect  with  which  I  am  acquainted. 
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THE  ANTIPYRETIC  TREATMENT  OF  FEVER. 

By  H.  C.  wood,  M.D., 


PHILADELPHIA. 


I  AM  here  before  you  to-day,  not  through  any  movement  of  my 
own,  but  in  obedience  to  the  imperial  will  of  your  President.  In 
order  to  make  my  remarks  as  brief  as  possible,  I  have  arranged  my 
subject  in  the  form  of  certain  propositions,  which  I  shall  read,  and 
then  give  what  I  believe  to  be  the  truth  of  their  correctness. 

Proposition  first.  Fever  is  a  disturbance  of  calorification  in  which, 
through  the  nervous  system,  heat  dissipation  and  heat  production 
are  both  aifected.  If  there  be  a  fever  which  is  produced  by  a  direct 
action  of  a  poison,  independently  of  the  nervous  system,  we  have  at 
present  no  proof  of  its  existence. 

I  have  here  a  diagram  which  represents  the  results  of  a  number  of 
experiments,  and  is,  in  iact,  a  graphic  expression  of  a  single  experi- 
ment which,  by  itself,  to  my  mind,  proves  the  truth  of  the  first  part 
of  the  proposition.  If  the  temperature  of  an  animal  rises,  a  certain 
number  of  heat  units  must  be  used  up  in  producing  that  rise.  If  the 
temperature  falls,  there  must  be  a  corresponding  lessened  production 
or  loss  of  heat  units.  This  plot  represents  not  only  the  degrees  of 
temperature,  but  also  the  number  of  heat  calories — i.  e.,  twelve — 
required  to  raise  the  temperature  one  degree.  Of  course,  the  number 
of  calories  corresponding  with  one  degree,  or  one  horizontal  space, 
varies  with  the  weight  of  the  auimal.  The  vertical  spaces  represent 
hours.  By  means  of  this  plot,  I  am  able  to  throw  on  the  blackboard 
three  curves.  The  dotted  line  represents  the  first  or  primary  fall  of 
temperature,  followed  by  the  secondary  rise  of  temperature  or  fever 
paroxysm,  produced  by  the  injection  of  the  peculiar  pyrogenio 
principle  which  is  contained  in  ordinary  commercial  pepsin.     The 
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heat  dissipation  follows  the  curve  represented  by  the  black  line.  The 
heat  production  follows  the  curve  shown  by  the  double  line.  I  want 
to  call  attention  to  the  fact  that  heat  dissipation  increased  at  the  time 
that  heat  production  was  diminishing,  so  that  the  fall  of  temperature 
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in  part  was  the  result  of  increased  heat  dii^sipation  and  in  part  was 
due  to  diminished  heat  production.  In  the  normal  animal,  heat 
production  and  heat  dissipation  are,  of  coiu'se,  correlated  functions. 
Lf  heat  dissipation  increases,  heat  production  increases  y^ari  passu,  and 
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vice  versa.  If  the  poison  produced  fever  by  increasing  the  heat 
production,  by  an  action,  not  upon  the  nervous  system,  but  upon  the 
blood  and  general  tissues,  the  increased  heat  production  would,  of 
necessity,  be  followed  by  increase  in  heat  dissipation,  and  a  decreased 
heat  production  by  decreased  heat  dissipation.  Here  both  functions 
are  aifected  at  the  same  time  antagonistically,  and  the  fall  of  tempera- 
ture is  the  result  of  increased  heat  dissipation  combined  with  decreased 
heat  production.  It  is  impossible  that  there  should  be  this  disturb- 
ance of  these  two  functions  simultaneously,  unless  the  poison  which 
produced  the  fever  acted  upon  some  one  central  apparatus  governing 
the  whole  organism.    Such  apparatus  must  be  in  the  nervous  system. 

Some  authors,  while  acknowledging  that  fever  is  often  produced 
through  the  nervous  system,  believe  that  at  times  it  is  produced  by 
a  widespread  tissue  change  caused  directly  by  the  poison,  arguing 
as  a  reason,  that  in  an  advanced  stage  of  fever  the  temperature  is 
higher  than  it  is  at  the  beginning ;  thus,  there  is  a  time  in  scarlet 
fever  and  in  typhoid  fever  when  the  amount  of  the  poison  is  the 
greatest,  and  the  fever  does  not  conform  in  its  maximum  with  the 
time  of  maximum  of  the  poison,  which,  it  is  claimed,  it  should  do 
were  it  caused  through  the  nervous  system.  The  objection  to  such 
argument  is,  that  we  do  not  know  that  the  poison  of  the  disease  is 
the  direct  cause  of  the  fever.  The  microbe  which  causes  the  disease 
scarlet  fever,  is  probably  not  the  poison  which  produces  the  fever. 
The  fever  agent  is  probably  produced  in  the  system  by  the  microbe 
which  is  developing  in  the  blood.  I  do  not  see  that  we  have  any 
proof  that  fever  can  be  produced  in  any  way  except  through  the 
nervous  system,  although  we  are  not  in  a  position  to  deny  that  it 
may  be  so. 

Proposition  second.  That  heat  production  is  regulated  by  a  nervous 
apparatus,  our  knowledge  of  which  is  still  imperfect.  There  is  cer- 
tainly an  inhibitory  centre  Avhich  depresses  or  controls  the  production 
of  heat.  It  probably  does  this  by  acting  on  the  trophic  cells  of  the 
gray  matter  of  the  spinal  cord.  It  is  also  probable  that  there  is  a 
centre  which,  when  excited,  increases  tissue  change,  but  its  existence 
has  not  been  absolutely  proven. 

Near  the  point  of  the  columns  in  the  medulla  oblongata  is  the 
vasomotor  centre  for  the  whole  body.  If  this  centre  be  destroyed, 
there  is  immediately  a  marked  fall  of  blood  pressure  throughout  the 
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body,  accompauied  by  changes  in  temperature,  of  which  I  shall  speak 
later.  Suppose  that,  instead  of  the  section  being  made  through  the 
vasomotor  centre,  it  is  made  at  the  position  where  the  medulla  joins 
the  pons  :  there  is  then  an  enormous  increase  in  the  production  of 
heat.  The  question  which  at  once  arises  is,  "  Is  this  increase  in 
temperature  due  to  disturbance  of  the  circulation?  "  It  is  not  due  to 
disturbance  of  the  circulation,  for  the  following  reasons  :  In  the  first 
place,  the  section  does  not  cause  any  alteration  in  the  blood  pressure. 
There  is  no  rise  or  fall  of  the  general  blood  pressure  following  section 
at  this  point.  Moreover,  if  a  sensory  nerve  be  galvanized,  the  same 
rise  of  pressure  will  be  produced  as  occurs  in  the  normal  animal.  If 
asphyxia  is  caused,  there  is  the  same  rise  of  pressure  as  takes  place 
when  the  section  has  not  been  made.  At  one  time,  I  thought  it 
possible  that  there  might  be,  above  the  medulla,  a  centre  which 
regulated  vasomotor  changes  in  the  muscles  and  did  not  regulate 
them  elsewhere,  and  that  the  abdominal  circulation  was  so  great  as  to 
dominate  blood  pressure  entirely  and  to  prevent  dilatation  of  the 
vessels  in  the  muscles  from  registering  itself  in  a  fall  of  arterial 
pressure.  In  order  to  test  this,  I  cut  the  splanchnic  nerves  and  pro- 
duced paralysis  of  all  the  abdominal  vessels.  Now,  when  I  made 
the  section  of  the  medulla,  I  found  that  it  produced  no  impression 
whatever  on  the  blood  pressure,  proving,  of  course,  that  the  section 
causes  no  alteration  in  the  circulation  that  cau  be  appreciated. 

The  next  question  is,  "  If  this  great  increase  in  heat  production  be 
not  due  to  changes  in  the  circulation,  to  what  is  it  due?"  It  is  a 
general  principle  in  physiology  that  if,  after  cutting  a  nerve,  there  is 
an  increase  of  function  below  the  point  of  section,  the  nerve  has  an 
inhibitory  action.  When  the  pneumogastric  nerve  is  cut  there  is  a 
rapid  increase  in  the  heart's  action.  If  the  lower  end  of  the  nerve  is 
irritated,  we  at  once  see  that  the  increase  in  the  action  of  the  heart  is 
due  to  the  lifting  off  of  the  inhibition.  The  rapid  increase  of  heat 
production  which  occurs  in  these  cases  and  which  continues  until 
death,  must  be  due  to  the  removal  of  the  inhibitory  influence.  It  is 
probable  that  the  inhibitory  nervous  do  not  run  through  the  spinal 
cord  and  out  to  the  tissues,  but  it  is  probabh^  that  they  run  to  the 
trophic  cells  in  the  anterior  cornua  of  the  cord. 

The  (question  whether  or  not  there  is  an  antagonistic  set  of  fibres  is 
still  somewhat  unsettled.     Aronsohu  and  Sachs  have  urged  the  idea 
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that  there  are  accelerator  heat  nerves  as  well  as  inhibitory.  I  have 
not  had  the  opportunity  of  examining  their  original  memoir,  but  in 
the  abstracts  it  is  stated  that  their  experiments  consisted  in  plunging 
needles  into  the  brains  of  rabbits  in  certain  positions  and  observing  a 
rise  of  temperature.  They  could  not  say  that  their  needles  did  not 
destroy  nerve  centres,  or  that  they  merely  acted  as  irritants.  Heat 
measurements  of  temperature  cannot  be  relied  upon.  Calorimetric 
tests  must  be  made  in  order  to  obtain  positive  results.  I  think  that 
while  we  may  accept  the  first  part  of  this  proposition  as  true — that 
there  are  inhibitory  heat  nerves — we  must  consider  as  probable,  but 
still  unproven,  that  there  are  antagonistic  nerves. 

Proposition  third.  Heat  dissipation  is  regulated  through  the  vaso- 
motor nerves,  so  that  vasomotor  paralysis  is  followed  by  an  enormous 
loss  of  animal  heat,  and,  under  unfavorable  circumstances,  by  death 
from  cold. 

If  section  of  the  spinal  cord  be  made,  or  the  medulla  be  so  injured 
as  to  destroy  the  vasomotor  ganglion  and  not  the  respiratory  centres 
below  the  phrenic  nerves,  there  is  general  vasomotor  paralysis,  and 
heat  dissipation  rises  enormously.  Heat  production  at  first  rises  a 
little,  and  then  goes  down.  If,  under  these  circumstances,  an  animal 
be  kept  in  a  room  of  a  temperature  of  50°  or  60°,  it  dies  in  a  few 
hours  with  a  progressive  failure  in  temperature.  Death  is  due  to  the 
fact  that  heat  is  dissipated  so  rapidly  that  finally  the  vital  functions 
cannot  be  carried  on.  If  the  animal  is  wrapped  in  cotton  or  kept  in 
a  warm  room,  it  may  live  for  days.  The  cause  of  the  heat  dissipation 
is,  evidently,  the  opening  of  the  blood  paths  on  the  surface  of  the 
body.  AVhen  a  person  goes  into  a  cold  temperature,  the  outer  hull 
of  the  body,  so  to  speak,  has  its  vessels  contracted,  and  thus  the 
central  core  is  kept  warm  by  the  retention  of  the  blood  in  it.  If 
there  is  vasomotor  paralysis  and  no  possibility  of  contraction  of  the 
outer  vessels,  the  temperature  of  the  whole  body  equalizes — the 
interior  of  the  body  assumes  the  temperature  of  the  surface — and  this 
continues  until  death  ensues. 

ProjxWilion  fourih.  Drugs  may  lower  bodily  temperature  in  health 
or  in  fever  l)y  increasing  heat  dissipation. 

When  a  drug  which  causes  vasomotor  palsy  is  given,  the  same 
effect  is  produced  as  when  the  cord  is  cut  low  down.     The  interior 
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temperature  of  the  body  rises,  theu  falls,  and  there  is  a  marked 
lowering  of  the  bodily  temperature. 

Proposition  fifth.  It  is  conceivable  that  there  may  be  drugs  which, 
instead  of  acting  simply  on  heat  dissipation  through  the  vasomotor 
system,  act  absolutely  on  heat  production  through  the  inhibitory 
nerve  apparatus  of  which  I  have  spoken.  A  drug  which  acts  upon 
the  vasomotor  system,  increasing  heat  dissipation,  may  be  spoken  of 
as  a  false  antipyretic ;  and  a  drug  which  absolutely  influences  the 
production  of  heat,  may  be  spoken  of,  for  convenience,  as  a  true 
antipyretic. 

With  reference  to  individual  drugs,  I  would  call  the  attention  of 
the  Association  to  the  fact  that,  although  the  books  are  full  of 
positive  statements,  we  have  no  positive  knowledge  about  one  of  these 
drugs,  except,  perhaps,  quinine  and  antipyrine.  We  believe  that 
aconite,  veratrum  viride,  and  drugs  of  that  class,  are  false  antipyretics, 
because  we  know  that  they  cause  vasomotor  paralysis,  and  it  is  there- 
fore probable  that  they  increase  heat  dissipation  and  lower  tempera- 
ture ;  but  we  do  not  know  whether  they  have  an  inhibitory  influence 
or  not. 

When  we  come  to  the  question  whether  or  not  we  have  any  true 
antipyretics,  we  have  until  recently  been  in  doubt.  There  have  been 
made,  in  the  laboratory  of  the  University  of  Pennsylvania,  some 
experiments  which  seem  to  give  positive  results.  A  number 
of  experiments  have  been  made  with  antifebrin,  but  they  are  un- 
trustworthy on  account  of  the  method  employed.  In  order  to  save 
the  time  of  future  observers,  some  detail  may  be  allowable  here. 
Suppose  we  have  given  the  pyretic,  and  we  have  the  rise  of  the  fever 
curve.  At  a  certain  time  we  give  the  antipyretic,  and  the  fever  curve 
falls  and  there  is  a  certain  effect  on  the  production  of  heat.  We  at 
once  say  that  the  antipyretic  has  produced  the  effect.  Suppose  that 
the  animal  has  been  making  twenty  units  of  heat  an  hour,  but  after 
the  antipyretic  is  given  it  makes  only  fifteen  units  an  hour.  The 
conclusion  is  that  the  antipyretic  has  reduced  heat  production  five 
units.  Without  the  administration  of  any  drug,  the  fever  curve  is 
very  variable,  and  we  do  not  know  that  the  high  rate  of  production 
would  have  continuctl.  It  is  more  than  probable  that  the  curve  would 
have  commenced  to  fall  about  the  time  that  the  antipyrine  was  given. 
Therefore,  any  deductions  from  such  method  of  expcriiuenting  must 
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be  taken  with  great  caution.  The  only  method  of  which  I  know 
that  offers  any  accuracy,  is  to  take  an  animal  and  give  it  a  certain 
quantity  of  the  pyrogenic  agent,  and  then  note  the  fever  curve.  The 
animal  is  then  allowed  to  recover  its  health,  and  is  again  given  the 
pyrogenic  agent  along  with  the  antipyretic,  and  the  heat  production 
compared  with  that  of  the  previous  day.  Under  these  circumstances 
I  have  found  that  antipyrine  diminishes  heat  production  and  heat 
dissipation.  As  one  of  these  faculties  naturally  follows  the  other, 
the  probability  is  that  the  faculty  most  affected  is  the  one  primarily 
affected.  The  heat  production  falls  decidedly  more,  as  a  ride,  than 
does  the  heat  dissipation. 

This  action  of  antipyrine  upon  calorification  is  not  due  to  any  effect 
upon  the  circulation,  for  I  find  that  it  has  no  effect  upon  the  circula- 
tion when  given  in  therapeutic  doses.  As  the  action  of  antipyrine  on 
the  bodily  heat  is  entirely  independent  of  any  influence  upon  the  cir- 
culation, the  probabilities  are  that  it  acts  through  the  nervous  system 
directly  upon  the  chemical  movements  of  the  organism.  Beyond  this 
our  present  knowledge  does  not  extend. 


OBSERA^A^TIONS   ON   THE   USE    OF   ANTIPYRINE 

AND  THALLIN  IN  THE  TREATMENT  OF 

TYPHOID  FEVER. 

By  FEAXCIS  MIXOT,  M.D., 

HERSET    PBOFESSOB   OF   THE   THEORY   AND   PRACTICE   OF   PHYSIC   IN    HARVARD   UNIVERSITY  ; 
CONSULTING   PHYSICIAN    TO   MASSACHUSETTS   GENERAL   HOSPITAL. 


In  the  autiimu  ami  winter  of  1885-86,  aud  iu  those  of  1886-87, 
I  ordered  antipyrine  and  thallin  in  twenty-four  cases  of  typhoid  fever 
in  the  Massachusetts  General  Hospital,  with  the  object  of  ascertain- 
ing, as  far  as  possible,  to  what  extent  they  could  be  relied  upon  as 
remedies  of  positive  value  in  the  treatment  of  that  disease.  An 
abstract  of  each  case  was  made,  and  compared  with  the  temperature 
chart,  the  latter  including,  in  a  considerable  number  of  cases,  the 
hourly  variations  after  each  dose,  as  well  as  the  regular  morning  and 
evening  range.     The  main  points  for  investigation  included  : 

(1)  The  dose  of  each  drug  required  to  produce  a  depression  of  two 
or  three  degrees  of  temperature. 

(2)  Conditions  affecting  the  action  of  the  drugs. 

(3)  Effects  on  the  condition  of  the  patient. 

(4)  Effects  of  the  drugs  in  fatal  cases. 

(5)  Effects  of  antipyrine  and  thallin  when  given  in  continuous 
doses. 

(6)  Comparative  effects  of  antipyrine  and  tliallin. 

The  tweuty.-four  cases  include  all  the  typhoids  that  were  submittetl 
to  the  action  of  these  drugs  in  the  wards  under  my  charge  during 
these  two  terms  of  service. 

The  regular  treatment  of  typhoid  fever  in  these  wards  was  ex- 
pectant. A  considerable  proportion  of  the  cases  required  no  special 
interference.  The  patients  were  carefully  fed,  chiefly  with  milk,  ])laiu 
or  peptonized,  aud  occasionally  with  animal  broths.     All  were  regu- 
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larly  sponged  several  times  daily  witli  plain  water,  either  cold  or 
tepid.  In  cases  where  there  was  much  prostration,  brandy  or  whiskey 
was  given,  in  doses  ranging  from  one  to  two  drachms,  every  three 
or  four  hours,  to  one  ounce  every  hour.  The  patients  were  very 
lightly  covered,  often  with  only  a  sheet.     Very  few  required  opiates. 

Antipyrine  or  thalliu  was  given  only  when  the  temperature  rose 
above  102.5°  F. 

Dose. — The  doses  employed  varied  according  to  the  age  of  the 
patient,  and  the  degree  of  pyrexia.  From  twenty  to  thirty  grains  of 
antipyrine  were  generally  given  to  an  adult,  eight  grains  to  a  child 
of  twelve  years,  and  five  grains  to  a  child  of  three  years,  whenever 
the  temperature  reached  three  and  one-half  degrees  (Fahr.)  above  the 
normal  standard.  If  retained  by  the  patient,  this  invariably  had  the 
effect  of  reducing  the  temperature  two  or  three  degrees,  and  sometimes 
more,  in  the  course  of  one  or  two  hours  ;  the  mercury  then  rose  during 
the  same  length  of  time,  till  it  reached  its  original  level,  or  a  degree 
below  that.  The  same  results  followed  the  use  of  thallin  in  much 
smaller  doses.  In  one  case  (an  adult),  two  grains  reduced  the  tem- 
perature from  105.7°  to  101.2°.  In  general,  four  grains  of  thalliu 
were  given  to  an  adult.  When  given  in  continuous  doses,  every 
three  or  four  hours,  for  example,  it  was  found,  in  some  cases,  that 
after  one  full  dose,  much  smaller  subsequent  ones  were  sufficient  to 
maintain  the  temperature  at  a  given  level.  In  the  case  of  a  patient 
twelve  years  old,  after  one  dose  of  two  grains  of  thallin,  a  single 
grain,  given  from  twice  to  six  times  daily,  was  sufficient  to  keep  the 
temperature  at  a  moderate  level. 

Conditions  Affecting  the  Action  of  the  Drugs. — It  was 
observed  that  antipyrine  and  thallin  acted  most  promptly,  and  with 
most  permanent  effect,  when  given  at,  or  just  before,  the  end  of  the 
fastigium,  tluis  giving  rise  to  the  sus[)iciou  that  the  improvement 
would  have  taken  place  had  the  medicine  not  been  given.  There  is 
no  doubt  that  this  suspicion  is  just,  so  far  as  a  permanent  reaction  is 
concerned.  Inspection  of  the  charts  shows  that,  in  general,  antipyrine 
and  thallin  given  during  the  fastigium  reduced  the  temperature 
promptly,  but  only  temporarily,  except  when  they  were  given  shortly 
before  the  lysis  began  (Susan  Ilamblet).  In  one  case,  however,  that 
of  a  child  three  years  old  (J.  H.  Frizzell),  the  fastigium  was  unusually 
short,  and  the  chart  shows  an  immediate  and  permanent  reduction, 
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after  antipyriue  had  been  given.  There  was  no  doubt  of  the  diagnosis  . 
in  this  case.  In  other  cases  it  seems  probable,  from  inspection  of  the 
chart,  that  the  temperature  was  controlled,  or  prevented  from  rising 
higher,  although  no  permanent  depression  was  effected,  though,  of 
course,  this  could  not  be  demonstrated.  In  general,  however,  it  was 
found  tliat  the  more  severe  the  symptoms,  including  high  fever,  the 
more  difficult  it  was  to  maintain  a  moderate  temperature  by  means 
of  antipyriue  or  thallin.  So  far  as  I  could  discover,  there  were  no 
other  conditions  which  interfered  with  their  action. 

Effects  upon  the  Patients. — The  general  effect  of  antipyriue 
and  thallin  upon  the  patients  was  almost  always  favorable,  and  no 
case  was  observed  in  which  the  exhibition  of  either  drug  was  followed 
by  any  worse  results  than  sweating  and  occasional  vomiting.  It  was 
noted,  in  a  large  number  of  cases,  that  the  patients  slept  tranquilly 
after  taking  them.  No  special  prostration  or  exhaustion  was  recorded. 
Generally,  it  is  reported  that  no  change  took  place  in  the  character  or 
rate  of  the  pulse.  In  many  cases  the  patient,  from  being  restless  or 
delirious,  became  tranquil  and  rational.  In  almost  all  the  cases,  it 
is  reported  that  the  patients  were  more  comfortable  after  taking  the 
medicine.  These  effects  were  more  marked  and  more  lasting  when 
the  drug  was  given  during  the  defervescence  than  during  the  fastigium, 
but  still  they  were  observed  at  all  periods  of  the  disease.  The  favor- 
able effects  were  decidedly  more  noticeable  in  children  than  in  adults, 
and  the  drugs  were  remarkably  well  borne  by  children. 

Antipyrine  and  Thallin  in  Fatal  Cases. — I  examined  with 
care  the  records  of  the  six  fatal  cases,  in  order  to  ascertain  whether 
the  result  could  be  attributed,  in  any  of  them,  to  the  refrigerant 
medicine. 

The  first  case  was  that  of  Lizzie  Prime,  domestic,  twenty-seven  years  old, 
who  entered  the  hospital  December  14,  1886,  with  typhoid  symptoms,  signs 
of  bronchitic  inflammation,  a  presystolic  cardiac  murmur,  and  weak  pulse. 
Three  days  after  entrance  she  had  a  dose  of  antipyrine,  which  was  repeated 
on  the  two  following  days,  when  the  temperature  became  normal,  and  the 
medicine  was  discontinued.  During  all  this  time,  the  weak  and  irregular 
condition  of  the  pulse  continued.  On  the  eighth  day  after  entrance,  signs  of 
oedema  of  the  glottis  appeared,  and  at  eight  o'clock  in  the  evening  the  trachea 
was  opened,  but  no  relief  was  afforded  to  the  dyspnoea,  and  the  patient  died 
soon  afterward.  Although  no  unfavorable  effects  following  the  administration 
of  the  antipyrine  were  recorded,  I  cannot  but  think  that  the  condition  of  the 
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pulse  was  such  that  the  case  was  an  unfavorable  one  for  the  exhibition  of  the 
drug.  As  no  autopsy  could  be  obtained,  the  cause  of  death  could  not  be 
certainly  ascertained;  since  the  trachea  was  opened  before  death,  oedema  of 
the  glottis  could  not  have  been  the  only  cause.  Stinaulants  were  freely  given 
throughout  the  case. 

Tlie  next  fatal  case  was  similar  to  the  last  in  respect  to  the  condi- 
tion of  the  pulse. 

Joseph  Farrell,  twenty-six  years  old,  waiter,  entered  the  hospital  October 
1,  1886,  and  died  October  11th.  He  had  been  in  bed  seven  days  before 
entrance.  He  took  several  doses  of  antipyrine,  of  five  to  ten  grains  each, 
daily  for  nine  days,  after  which  the  temperature  gradually  fell  to  99°  on  the 
day  of  his  death.  Throughout  the  case,  the  action  of  the  heart  was  very 
feeble,  and  the  lungs  were  oedematous.  The  density  of  the  urine  was  1.012; 
there  was  a  trace  of  albumen,  with  numerous  hyaline  and  granular  casts. 
Post  mortem :  The  muscular  substance  of  the  heart  was  found  to  be  pale  and 
translucent;  the  kidneys,  on  section,  were  pale,  the  cortex  thickened,  glomeruli 
distinct,  and  surrounding  substance  gray ;  spleen  about  four  times  the  natural 
size,  soft,  and  easily  torn  ;  great  increase  of  pulp.  The  intestines  showed  the 
usual  lesions.  Stimulants  were  freely  given  throughout  the  case.  No  un- 
favorable symptoms  which  could  be  attributed  to  antipyrine  were  recorded, 
but  the  case  was  evidently  not  likely  to  be  benefited  by  it. 

The  third  fatal  case,  that  of  Louisa  Smith,  twenty-six  years  old,  was  one  of 
relapse.  Her  mother  and  sister  had  typhoid  recently,  each  had  a  relapse, 
and  each  had  internal  hemorrhage.  Her  husband,  also,  was  convalescent 
from  a  "  fever.''  The  patient,  who  was  much  fatigued  from  nursing  the 
others,  and  who  also  had  a  miscarriage  at  the  fifth  month,  eight  weeks  pre- 
viously, entered  the  hospital  February  6,  1887,  having  been  in  bed  two  weeks 
with  typhoid  symptoms.  The  case  was  of  moderate  severity,  and  without 
special  treatment;  the  temperature  gradually  fell,  and  reached  the  normal 
standard  on  February  13th,  the  twenty-first  day  of  the  disease.  February  17th, 
the  temperature  began  to  rise  again,  and  after  four  days  it  reached  104°.  On 
the  sixth  day  of  the  relapse,  one  dose  of  thallin  of  four  grains  was  given, 
which  appeared  to  have  a  favorable  effect,  and  was  not  repeated.  February 
28th,  the  eleventh  day  of  the  relapse,  at  7  p.  m.,  a  sudden  rigor  occurred,  with 
intense  pain  in  the  abdomen,  vomiting,  thready  pulse,  and  all  the  symptoms 
of  peritonitis  from  perforation,  of  wliich  the  patient  died,  March  3d,  at  7  A.  M. 
As  only  a  single  dose  of  thallin  was  given,  which  was  followed  by  no  unfavor- 
able symjjtonis  eight  days  before  deatli  from  perforation,  it  is  not  probable 
that  the  drug  had  any  influence  in  causing  the  fatal  catastrophe. 

Kate  Murphy,  twenty-one  years  old,  entered  hosjntal  February  21,  and 
died  March  6,  1887.  This  was  the  fifth  case  of  typhoid  fever  brought  to  this 
hospital  from  the  same  house,  and  the  eighth  person  who  had  contracted  the 
disea.se  there,  this  season.  Pale,  chlorotic-looking ;  in  bed  three  days  before 
entrance.    Temperature  at  entrance,  103.4°.     It  rose  to  105.7°  on  the  evening 
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of  February  25th  (eleventh  day),  and  began  to  fall  on  the  morning  of  the  27th 
(thirteenth  day).  The  decline  continued  till  the  evening  of  March  5th 
(nineteenth  day),  Avhen  it  was  at  98.5°.  During  all  this  time  the  symptoms 
grew  worse,  and  she  died  early  the  nest  morning. 

The  cause  of  the  faikire  of  this  patient  appeared  to  have  been 
tliarrlioea,  which  set  in  on  the  fifteenth  clay,  and  was  followed  by 
delirium  and  exhaustion.  She  took  six  doses  of  thalliu  of  two  grains 
each,  the  last  one  seven  days  before  her  death. 

Margaret  Coffin,  aged  fifty-four,  entered  the  hospital  October  16,  1886,  and 
died  November  11th.  For  six  weeks  before  entrance  she  had  been  occupied 
in  nursing  a  daughter  with  typhoid,  and  another  daughter  entered  along  with 
the  mother,  sick  with  the  same  disease.  The  symptoms  began  two  weeks 
before  entrance,  and  were  threatening  from  the  first.  The  temperature  was 
very  irregular,  and  at  times  as  low  as  97°,  without  obvious  cause ;  there  was 
no  hemorrhage;  diarrhoea  was  persistent.  Treatment  was  chiefly  by  free 
administration  of  stimulants.  November  6th,  two  grains  of  thallin  were  given 
at  5  A.  M.,  the  temperature  being  103° ;  it  began  to  fall  once,  and  at  8 
o'clock  was  at  the  normal  point.  In  an  hour  it  rose  rapidly  to  102.2°,  and 
the  dose  was  repeated.  The  next  day  the  same  dose  of  thallin  was  given  at 
10  A.  M.,  with  a  similar  result.  No  more  was  given,  although  the  patient 
seemed  more  comfortable  after  the  medicine.  She  gradually  failed,  and  died 
at  2  A.  M.,  November  11th,  at  about  the  thirty-sixth  day  of  the  disease. 

The  sixth  fatal  case  was  that  of  William  Millis,  twenty-four  years  old,  who 
entered  the  hospital  November  17,  and  died  November  25,  1886.  In  bed  five 
days  before  entrance.  He  steadily  grew  worse  until  his  death.  The  symp- 
toms were  stupor,  delirium,  and  prostration.  There  was  no  evidence  of 
serious  lung  or  heart  complication,  but  the  condition  of  the  urine  was  sus- 
picious of  previous  renal  disease.  Thallin  and  antipyrine  were  thoroughly 
tried  throughout  the  course  of  the  disease,  the  former  in  doses  of  four  grains, 
which  readily  reduced  the  temperature  several  degrees,  though  only  for  a 
short  time.  Antipyrine  was  given  several  times  in  doses  of  fifteen  and  twenty 
grains,  smaller  doses  failing  to  act.  Thirty  grains  were  also  given  by  enema 
twice,  but  without  any  effect  at  all.  On  the  whole,  the  general  effect  of  the 
antipyretics  was  thought  to  be  favorable,  it  being  noted  repeatedly  that  after 
a  dose  had  been  given  the  patient  was  less  restless  and  more  comfortable, 
notwithstanding  a  chill  often  occurred. 

Continued  Use  of  Antipyretics. — A  few  ca.ses  of  typhoid  were 
treated  by  the  continued  administration  of  antipyretic  remedies. 
Either  a  single  dose  was  given  daily,  or,  as  in  most  cases,  oftener  than 
once  daily.     As  an  example  of  this  method  may  be  cited  the  case  of 

John  Swift,  twenty-nine  years  old,  who  entered  the  hospital  December  14, 
1885,  complaining  for  two  weeks  of  lassitude  and  loss  of  appetite,  and  for  one 
week  of  diarrhoea.     The  chart  shows  that  the  fastigium  was  just  beginning  at 
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the  time  of  his  entrance.  The  temperature  was  103°,  and  later,  the  same 
evening,  103  4°.  He  was  much  prostrated,  and  stupid ;  had  abundant  rose 
spots,  enlarged  spleen,  gurgling  in  the  right  iliac  region,  etc.  The  next  day 
he  was  delirious,  trying  to  get  out  of  bed,  and  twenty  grains  of  antipyrine 
were  given,  after  which  he  perspired  freely,  and  became  much  quieter.  The 
temperature  was  reduced  from  nearly  105°  to  101°.  After  that  he  got  two 
doses  daily,  of  the  same  amount,  except  on  one  day  when  none  was  given ; 
and  it  is  remarkable  that  on  that  day  only  did  the  temperature  rise  above  103°. 
During  the  rest  of  the  fastigium  it  varied  between  101°  and  102.5°.  At  the 
end  of  eight  days  the  defervescence  began,  the  temperature  falling  gradually 
and  spontaneously  during  five  days,  when  it  became  normal,  on  December 
31st,  at  about  the  twenty-fifth  day  of  the  disease.  It  is  reported  that  he  never 
had  nausea  or  vomiting ;  the  pulse  remained  unchanged  after  antipyrine  ; 
restlessness  and  delirium  were  much  diminished. 

In  one  case,  iu  which  the  temperature  rose  during  the  fastigium  to 
106°,  small  doses  (one  and  two  grains)  of  thallin  and  antipyrine — 
sometimes  one  and  sometimes  the  other — were  given  in  a  series  of 
thirty-four  doses,  at  intervals  of  from  one  to  eight  hours,  with  a  single 
dose  of  thirty  grains  of  antipyrine,  without  unfavorable  effect,  and 
the  patient  recovered. 

CoMPARATWE  Effects  of  Antipyrine  and  Thallin. — The 
study  of  the  reports  of  the  cases,  and  of  the  temperature  charts,  reveals 
but  little  difference  in  the  effects  of  the  two  drugs  ;  but  soon  after  the 
introduction  of  thallin  it  was  almost  always  employed  in  preference 
to  the  other,  and  the  general  impression  derived  from  my  experience 
in  the  two  is  that  prolonged  chill,  excessive  sweating,  and  vomiting 
were  more  frequently  observed  after  the  employment  of  antipyrine 
than  of  thallin. 

Conclusions. — So  far  as  trustworthy  conclusions  can  be  obtained 
from  tiie  comparison  of  so  small  a  number  of  observations,  they  would 
seem  to  be  as  follows  : 

(1)  Antipyrine  and  thallin  given  internally  have  a  remarkable 
power  of  reducing,  by  several  degrees,  the  bodily  temperature  in 
typhoid  fever,  within  a  period  of  from  one  to  three  hours,  after 
which,  in  most  cases,  the  temperature  rises  again  in  about  the  same 
length  of  time,  sometimes  to  the  original  degree,  but  often  not  quite 
so  high. 

(2)  The  use  of  the  drugs  did  not  appear  to  give  rise  to  any  un- 
favorable effects  upon  the  course  of  the  disease,  even  in  fatal  cases. 

(3)  In  general,  the  condition  of  the  patient  was  more  comfortable 
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after  the  effect  of  the  refrigerant  medicine  was  produced ;  he  was  more 
tranquil,  often  slept,  and  frequently  expressed  himself  as  relieved. 

(4)  The  refrigerant  medication,  by  antipyrine  and  thallin,  appears 
to  have  no  specific  or  decided  effect  upon  the  course  or  issue  of  typhoid 
fever.  In  some  cases  the  general  condition  was  apparently  relieved 
or  improved  throughout  the  course,  but  in  most  cases  these  drugs  can 
only  be  looked  upon  as  palliatives,  often  contributing  to  the  patient's 
comfort,  and,  perhaps,  indirectly  promoting  his  safety. 

(5)  The  failure  of  such  efficient  antipyretics  as  antipyrine  and 
thallin  to  avert  the  fatal  issue  in  many  grave  cases  of  typhoid  fever 
shows  that  the  danger  does  not  consist  in  high  temperature  alone,  but 
that  the  latter  is  rather  an  index  of  the  abnormal  condition  which  we 
call  fever,  though  probably  adding  somewhat  to  the  danger. 

(6)  By  the  internal  use  of  antipyrine  and  thallin  all  the  effects 
which  are  claimed  for  the  treatment  of  typhoid  fever  by  the  cold 
bath  are  readily  obtained  without  the  trouble  and  inconvenience  of 
the  latter  method,  and  without  exposing  the  patient  to  the  danger  of 
exhaustion  and  shock  consequent  on  the  fatigue  of  removal  from  bed. 

(7)  These  remedies  may  be  given  without  danger  to  the  youngest 
patient  in  suitable  doses,  and,  indeed,  their  beneficial  effects  are  more 
decided  with  them  than  with  adults. 

Addendum. — Before  concluding  this  paper  I  wish  to  allude  to  the 
very  favorable  effect  of  refrigerant  medicines  in  the  treatment  of  the 
hectic  of  pulmonary  consumption.  Eight  grains  of  antipyrine  given 
daily  at  three  or  four  o'clock  in  the  afternoon  have,  in  my  experience, 
both  in  hospital  and  private  practice,  been  effectual  in  preventing  the 
rise  of  temperature,  the  sweating  and  the  flushing  which  are  a  source 
of  so  much  discomfort  to  phthisical  patients,  especially  during  the 
period  of  softening,  although  the  remedy  appears  to  have  no  effect  on 
the  progress  of  the  disease. 

F.  W.  Folsom,  eighteen  years  old,  entered  the  hospital  January  23,  1886, 
with  cough  and  mucopurulent  expectoration,  night-sweats,  loss  of  weight  and 
strength,  etc.  The  signs  were  dulness,  broncho-vesicular  respiratory  murmur, 
broncho-pleurisy,  moist  crepitant  rales,  etc.,  in  the  right  apex,  extending  in 
front  to  the  third  rib,  and  half  way  down  the  scapula  behind.  One  dose  of 
antipyrine  was  given  the  next  day,  but  none  on  the  two  following  days,  during 
which  the  evening  temperature  ranged  between  103°  and  104°.  Eight  grains 
were  then  given  daily  at  4  p.  M.,  for  the  remainder  of  his  stay  (thirteen  days), 
during  which  time  the  temperature  was  greatly  reduced  and  the  hectic  sup- 
pressed.    The  patient  also  gained  two  pounds  in  weight. 
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Dk.  I.  E.  Atkinson,  Baltimore. 

I  wish  to  address  myself  to  a  few  points  in  the  paper  of  Dr.  Minot.  So  far 
as  the  temperature-reducing  properties  of  these  agents  are  concerned,  there 
can  be  no  question  ;  but  we  have  gradually  become  aware,  as  Dr.  Minot  has 
stated,  that  the  elevation  of  temperature  is  very  far  from  being  all  that  there 
is  in  fever.  With  regard  to  the  relative  merits  of  thallin  and  antipyrine  in 
the  reduction  of  temperature,  there  are  some  advantages  on  each  side.  With 
thallin,  it  seems  to  me  that  the  tendency  to  chilling  is  decidedly  greater  than 
after  the  use  of  antipyrine.  In  this,  my  opinion  is  borne  out  by  the  experience 
of  others.  There  is  a  greater  tendency  to  the  development  of  that  peculiar 
sensation  of  chilliness  which  has  been  observed  in  patients  under  the  influence 
of  an  antipyretic.  We  have  the  testimony  from  the  laboratory  that  thallin  is 
more  apt  to  act  destructively  on  the  blood — that  it  is  a  blood  disintegrator  to 
a  greater  extent  than  antipyrine.  I  am  certain  that  antipyrine  produces 
chilling  less  frequently,  but  it  is  more  apt  to  produce  nausea  and  vomiting 
than  is  thallin.  This  observation  is  borne  out  by  the  report  of  Sara  Welt,  in 
which  it  was  shown  that  thallin  was  more  apt  to  produce  chilling  and  that 
antipyrine  was  more  apt  to  produce  vomiting. 

With  reference  to  the  point  that  Dr.  Minot  made,  that  these  agents  stand 
in  the  place  of  external  applications  of  cold,  I  am  disposed  not  to  agree  with 
that  position.  The  experience  of  most  of  us  with  cold-water  antipyresis  is 
necessarily  limited.  It  seems  not  to  have  taken  hold  in  this  country.  My 
experience  is  limited  to  its  use  in  scarlet  and  typhoid  fevers.  Where  there  is 
excessive  elevation  of  temperature,  I  think  that  cold  immersion  is  undoubtedly 
safer  in  limiting  its  destructive  eflects  than  internal  antipyretics.  I  would 
call  the  attention  of  the  Association  to  the  remarkable  series  of  papers  recently 
published  by  Brant.  I  can  speak  only  from  hearsay,  because  I  have  not  had 
the  experience  that  Brant  and  others  have  had.  The  use  of  cold  water  sys- 
tematically employed  has,  in  his  hands,  given  marvellous  results — so  much 
so,  that  in  more  than  two  hundred  cases  in  private  practice  there  was  a 
mortality  of  nothing.  In  military  hospitals  he  lost,  I  think,  five  per  cent. ; 
and  in  ordinary  hospitals  his  mortality  was  below  six  per  cent.  In  Lyons, 
where  the  system  has  been  adopted  by  nearly  all  the  hospital  physicians, 
similar  results  have  been  obtained,  although  not  quite  so  favorable.  AVe  have 
no  reason  to  doubt  the  assertions  of  Brant.  These  results  are  beyond  those 
that  we  can  obtain  by  the  internal  administration  of  remedies.  Although  we 
can  reduce  the  temperature  ad  libitum,  the  duration  of  the  case  is  not  lessened; 
and  in  a  certain  number  of  cases  reported,  the  duration  was  longer  than  in 
cases  treated  without  antipyretic  drugs.  Furthermore,  the  mortality  after  the 
use  of  internal  antipyretics  does  not  seem  to  be  such  as  to  encourage  us  to 
hope  for  much  advance  from  the  present  methods  of  treatment.  The  use  of 
cold  water  at  a  temperature  of  G0°,  systematically  apj^lied  when  the  tempera- 
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ture  reaches  103°,  has  given  Brant  results  which  are  much  better  than  those 
reported  from  any  other  method  of  treatment.  On  that  account  I  decidedly 
do  not  accept  the  view  that  antipyretic  drugs  are  equal  to  the  application  of 
cold  water  in  the  treatment  of  fever. 

Dr.  Wood.  I,  with  most  other  therapeutists,  have  looked  upon  the  cold- 
water  treatment  of  typhoid  fever  simply  as  a  means  of  abstracting  heat,  but 
I  am  convinced  that  the  action  of  the  cold  bath  is  more  than  this.  If  you 
galvanize  a  sensitive  nerve,  you  produce  an  enormous  effect  upon  the  nutri- 
tion entirely  independent  of  any  effect  that  the  galvanization  may  have  upon 
the  circulation.  When  a  man  with  a  temperature  of  104°  or  105°  is  put  into 
a  cold  bath,  the  peripheral  nerves  for  the  time  being  are  brought  into  a  state 
of  intense  excitement.  Exactly  what  the  effect  is  of  the  cold  bath  on  the 
nervous  system  we  cannot  say,  but  it  is  a  mistake  to  suppose  that  its  entire 
influence  is  the  mechanical  abstraction  of  heat. 

Dk.  Geoege  L.  Peabody,  New  York. 

I  have  had  a  limited  experience  with  the  use  of  cold  baths  in  typhoid  fever, 
and  I  am  firmly  convinced  that  antipyretic  drugs  do  not  replace  the  cold  bath. 
In  a  certain  proportion  of  cases,  patients  that  do  not  bear  the  cold  bath  will 
bear  the  use  of  antipyretics,  while  other  cases,  in  which  antipyretic  drugs 
cannot  be  employed  with  advantage,  will  be  benefited  by  the  cold  baths. 
From  clinical  experience  alone,  I  have  been  convinced  of  the  correctness  of 
the  position  taken  by  Dr.  Wood,  namely,  that  there  is  a  great  deal  more  than 
the  reduction  of  temperature  accomplished  by  the  cold  bath.  It  has  a  profound 
effect  on  the  nervous  system,  which  is  greater  than  the  effect  produced  by  the 
reduction  of  temperature  by  antipyretic  drugs.  If  I  were  limited  to  one  or 
the  other,  I  should  probably  prefer  the  drugs  to  the  cold  bath,  yet  I  think 
that  we  are  not  justified  in  allowing  the  swing  of  the  pendulum  of  medical 
opinion  to  go  so  far  as  to  exclude  the  cold  bath.  I  have  rarely  seen  harm 
from  the  use  of  the  cold  bath.  I  have  had  a  tub  constructed  so  that  it  can  be 
brought  noiselessly  to  the  bed  and  the  patient  lifted  by  the  attendants  into  it. 
I  believe  that  I  have  seen  the  course  of  the  disease  modified  in  a  good  many 
cases  by  the  use  of  this  measure. 

A  point  of  considerable  importance,  which  has  not  yet  been  touched  upon, 
is  whether  the  frequency  of  relapse  has  not  been  materially  increased  since 
we  have  been  using  these  methods  of  antipyresis  It  seems  to  some  observers 
that  this  is  so.  It  seems  so  to  me.  In  the  New  York  Hospital,  I  am  sure 
that  we  have  had  a  larger  proportion  of  relapses  since  using  the  cold  bath 
and  these  drugs.  AVhereas  in  former  years  relapses  were  not  considered 
serious,  and  death  was  not  common  in  relapse,  I  have  myself  in  the  last  few 
years  seen  quite  a  number  of  deaths  from  relapse  in  typhoid  fever. 

If  I  understood  Dr.  Wood  correctly,  he  said  that  he  had  been  convinced  by 
experiment  that  the  whole  influence  of  antipyrine  is  in  diminishing  heat 
production.     I  feel  obliged  to  differ  from  him  on  that  point.     It  seems  to  me 
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that  the  increase  of  heat  radiation  from  the  surface  is  very  marked,  not  only 
where  it  produces  i^rofound  sweating,  but  in  certain  cases  where  sweating 
does  not  take  phice.  The  view  of  Biuz  is  that  it  increases  heat  dissemination 
much  more  than  it  diminishes  heat  production. 

Dr.  Wood.  The  point  raised  by  Dr.  Peabody  is  of  interest  as  showing  the 
limitation  of  experiments.  My  experiments  were  made  upon  the  dog,  and 
the  dog  has  no  sweat  glands  except  in  the  paws  and  about  the  mouth.  In 
the  dog  there  can  be  no  increased  heat  dissipation  through  sweating.  The 
studies  of  Binz  wxre  made  upon  man,  and  were  partly  the  result  of  observa- 
tion and  partly  the  result  of  his  intellectual  action.  Sweating  does  un- 
doubtedly increase  the  dissipation  of  heat,  but  there  is  no  reason  for  believing 
that  the  fall  of  temperature  produced  by  antipyrine  is  chiefly  produced  in 
this  way.  Indeed,  it  is  certain  that  the  fever  temperature  may  fall  without 
the  occurrence  of  sweating. 

I  would  make  one  other  point.  Relapses  may  be  more  common  after  the 
use  of  cold  water  than  after  the  older  methods  of  treatment,  not  because  the 
cold  bath  favors  relapse,  but  probably  because  it  keeps  the  patient  alive  and 
enables  him  to  have  a  relapse. 

Dr.  William  H.  Welch,  Baltimore. 

We  are  all  indebted  to  Dr.  Wood  for  the  able  presentation  of  his  doctrine 
of  fever.  I  know  of  no  one  who  can  speak  with  more  authority  on  this 
subject. 

Dr.  AVood  expresses  doubt  as  to  the  value  of  the  evidence  which  has  been 
hitherto  adduced  in  support  of  the  existence  of  excito-calorific  nerves  and 
nerve-centres.  It  seems  to  me  that  the  experiments  of  Aronsohn  and  Sachs 
upon  this  point  are  very  conclusive.  After  exposing  to  view  the  part  of  the 
corpus  striatum  which  they  had  proven  to  contain  heat  centres,  they  succeeded, 
by  direct  electrical  stimulation  of  this  part,  in  producing  a  marked  rise  of 
temperature.  This  rise  in  temperature  they  proved  to  be  due  to  increased 
heat  production,  by  measuring  the  amount  of  oxygen  absorbed  and  carbonic 
acid  excreted.  This  method  of  indirect  calorimetry,  when  accompanied  by 
the  necessary  precautions,  particularly  by  careful  attention  to  the  respiratory 
quotient,  seems  to  me  open  to  fewer  sources  of  fallacy  than  that  of  direct 
calorimetry  as  performed  by  Dr.  Wood.  Dr.  Wood's  method  yields  accurate 
results  only  when  the  distribution  of  heat  in  the  body  undergoes  no  essential 
change.  I  regard  the  evidence  in  favor  of  the  existence  of  excito-calorific 
nerves,  in  view  of  Aronsohn  and  Sach's  experiments,  as  even  stronger  than 
that  brought  forward  in  support  of  inhibitory  heat  nerves  and  heat  centres. 

I  had  hoped  that  this  discussion  would  embrace  the  important  question  as 
to  the  relation  between  the  rise  of  temperature  and  the  other  symptoms  of 
fever.  The  time  has  come  to  consider  seriously  whether  we  have  not  hitherto 
overestimated  the  importance  of  the  febrile  rise  of  temperature  as  such.  We 
know,  of  course,  that  very  high  temperatures— temperatures  which  approach 
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the  point  at  which  heat  coagulation  of  protoplasm  takes  place — are  fatal ;  but 
there  is  very  little  evidence  that  moderate  febrile  temperatures,  or  even  tem- 
peratures as  high  as  105°-107°,  cause  any  serious  injury  to  the  body ;  and  it  is, 
of  course,  these  temperatures  which  the  physician  ordinarily  combats  by  his 
antipyretic  treatment.  Hyperpyretic  temperatures  are  dangerous  as  such, 
and  for  various  reasons  are  to  be  separated  from  ordinary  febrile  temperatures 
in  considering  the  danger  of  the  latter. 

The  experiments  of  Xaunyn  have  shown  that  rabbits  may  be  exposed 
for  two  weeks  or  more  continuously  to  a  high  temperature,  and,  if  proper 
precautions  as  regards  ventilation  and  feeding  be  observed,  the  animals  may 
live  during  this  time,  without  any  serious  bad  effects,  with  a  rectal  tempera- 
ture as  high  as  106°  or  107°.  It  is  very  questionable,  on  the  one  hand, 
whether  parenchymatous  degenerations,  particularly  of  the  heart,  have  the 
grave  significance  commonly  attached  to  them ;  and,  on  the  other  hand, 
whether  they  are  usually  referable  to  high  temperature  when  they  occur  in 
fever. 

Nor  is  clinical  evidence  favorable  to  the  poi^ular  doctrine  of  Liebermeister 
and  others,  that  most  of  the  varied  symptoms  of  fever,  especially  the  grave 
ones,  are  referable  to  the  elevation  of  temperature.  Perhaps  the  purest 
example  of  a  fever  with  elevation  of  the  temperature  as  almost  the  only 
symptom,  is  the  aseptic  fever  occurring  after  injuries  and  surgical  operations, 
and  described  by  Volkmann.  Here,  notwithstanding  a  temperature  of  104° 
or  more  lasting  for  many  days,  the  patient  presents,  save  possibly  some 
quickening  of  the  pulse  and  of  the  breathing,  none  of  the  ordinary  symptoms 
of  fever.  It  is  not  necessary  to  call  the  attention  of  those  present  to  the 
absence  of  a  definite  relation  in  cases  of  relapsing  fever,  and  even  of  typhoid 
fever,  between  elevation  of  temperature  and  the  grave  symptoms  of  the  disease. 
While  it  is  a  general  rule  that  the  severe  cases  of  typoid  fever  are  those  with 
a  high  temperature,  there  are  nevertheless  so  many  exceptions  to  this  that  we 
are  justified  in  concluding  that  no  necessary  relation  exists  between  the  two 
groups  of  symptoms. 

The  view  that  febrile  rise  of  temperature  may  even  serve  a  useful  purpose — 
may  be  a  conservative  process — has  not  a  little  that  may  be  said  in  its  favor. 
This  view  is  neither  proven  nor  disproveu. 

Dr.  William  Pepper,  Philadelphia. 

I  am  exceedingly  glad  that  this  discussion  has  brought  before  the  Association 
the  question  of  the  employment  of  these  new  antipyretics,  for  I  conceive  that 
it  is  the  duty  of  this  As.sociation  to  speak  in  the  fullest  manner  with  reference 
to  these  extraordinary  drugs.  So  much  is  said  about  them  in  the  journals; 
and,  if  I  am  to  judge  from  my  own  experience  in  consultation,  so  little  is 
known  about  them  by  the  average  general  practitioner,  that  I  think  it  is  ex- 
ceedingly important  that  those  of  us  who  have  used  them  largely  should  each 
contribute  the  results  of  his  observation. 

I  regret  that  Dr.  Miuot's  observations  were   limited  to   antipyrine   and 
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thallin.  Antifebriii  finds  no  i)lace  in  his  observations.  Although  the  expe- 
rience of  my  associate,  Dr.  Crozer  G-riffith,  in  whose  clinical  work  I  have  the 
greatest  confidence,  has  led  him  to  attach  a  good  deal  of  importance  to  thallin, 
I  should  be  disposed,  from  my  own  experience,  to  think  that  autipyrine  and 
antifebrin  are  distinctly  superior  to  thallin.  As  between  these  two,  I  have 
not  noticed  the  great  dift'erence  which  has  been  reported  in  some  journal 
articles.  I  have  used  both  very  frequently  and  in  very  varied  circumstances, 
both  temporarily  and  continuously.  I  have  not  seen  dangerous  symptoms 
induced  by  either,  but  I  do  not  know  that  I  have  pushed  them  to  dangerous 
doses.  I  have  not  seen  from  antipyrine  the  disadvantageous  results  which 
have  been  reported  by  some. 

So  far  as  the  use  of  these  drugs  has  thrown  any  light  upon  fever,  I  should 
be  disposed  to  agree  with  Dr.  Wood.  They  seem  to  operate  purely  through 
the  •nervous  system.  I  have  seen  no  effect  upon  circulation,  upon  respiration, 
or  upon  secretion,  save  only  that  of  the  skin,  which  would  indicate  that  they 
operate  in  other  ways  than  on  the  nervous  system,  and  chiefly  upon  heat 
production.  The  danger,  to  which  Dr.  Wood  has  called  attention,  of  mis- 
taking the  spontaneous  subsidence  of  the  febrile  process  for  the  therapeutic 
action  of  one  of  these  drugs,  I  have  repeatedly  seen  emphasized.  I  saw  not 
long  ago,  with  my  friend  Dr.  Cheston,  a  girl  taken  with  an  acute  febrile 
process,  with  a  temperature  of  106°,  and  positive  evidences  of  engorgement  of 
the  lower  part  of  the  left  lung.  We  both  thought  that  pneumonia  was  about 
to  develop.  Antipyrine  was  given,  and  on  the  succeeding  day  the  temperature 
fell  to  96°,  and  for  three  days  it  did  not  rise  above  97°.  I  cannot  conceive  it 
possible  that  this  was  anything  more  than  the  assistance  given  by  antipyrine 
to  a  natural  defervescence.     I  have  seen  a  similar  occurrence  in  other  cases. 

I  have  used  these  drugs  very  largely  in  the  onset  of  acute  febrile  processes. 
Some  observations  have  been  interesting  with  regard  to  the  relative  value  of 
the  external  use  of  cold  and  the  internal  use  of  antipyretics.  In  the  onset  of 
acute  pneumonia  in  children,  with  a  temperature  of  106°-107°,  and  an  initial 
convulsion,  where  cold  baths  have  been  used  promptly  and  repeatedly,  but 
without  gratifying  results,  full  doses  of  either  of  these  antipyretics  have  pro- 
duced remarkable  and  successful  effects.  The  most  recent  case  was  that  of  a 
child,  three  years  old,  with  double  croupous  pneumonia,  involving  two-thirds 
of  the  left  lung  and  one-half  of  the  right,  with  a  rectal  temperature  of  107°, 
and  repeated  convulsions.  The  cold  bath  failed  to  relieve  the  symptoms, 
although  repeated  at  intervals  of  three  hours.  Antipyrine  in  repeated  doses 
controlled  the  pyrexia,  not  only  in  the  beginning,  but  on  several  occasions 
during  the  disease,  which  ended  in  recovery  after  a  terrible  struggle.  In  the 
initial  stage  of  acute  affections  with  hyperpyrexia,  we  have  in  these  drugs 
agents  of  enormous  value,  which  may  be  easily  graduated  to  the  age  of  the 
patient,  free  from  the  disadvantage  of  any  functional  derangement  or  the  risk 
of  inducing  internal  engorgement,  administered  without  difficulty,  capable  of 
being  repeated  by  the  nurse  or  parent  without  trouble,  and,  so  far  as  I  have 
seen,  capable  under  these  circumstances  of  replacing  the  cold  bath. 

As  to  the  power  of  these  drugs  to  replace  treatment  of  hyperpyrexia  in 
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general  by  cold  water,  I  do  not  think  that  the  evidence  is  adequate  to  a  settle- 
ment of  that  question.  We  have  very  little  American  clinical  testimony  as 
to  the  use  of  cold  water  externally  in  febrile  processes.  I  confess  personally 
to  the  gravest  dereliction  of  duty  in  regard  to  the  use  of  this  means.  My 
experience  would  not  pei  mit  me  to  speak  in  any  way  with  reference  to  the 
cases  reported  by  Brant.  These  cases  appear  to  me  to  be  one  of  those 
extraordinary  coincidences,  which  we  have  all  seen,  of  a  favorable  run  of 
cases  which  may  occur  under  any  method  of  treatment. 

In  regard  to  such  cases  of  hyperpyrexia  as  occur  in  the  course  of  rheu- 
matism, where  there  is  an  almost  instantaneous  and  enormous  rise  of  tem- 
perature, I  am  not  prepared  to  accept  the  view  that  these  drugs  are  equivalent 
to  the  cold-water  treatment.  There  we  have  positive  proof  that  the  hyper- 
pyrexia is  the  direct  inducing  cause  of  the  gravest  nervous  symptoms.  We  have 
seen  patients  with  rheumatism  apparently  running  a  favorable  course,  almost 
instantaneously  have  a  rise  of  temperature  to  105°  or  106°,  or  even  107°,  with 
grave  delirium,  mania,  dulness,  stupor,  coma,  and,  unless  checked,  death 
within  twenty-four  hours.  In  that  condition,  although  I  have  not  seen  such 
a  case  since  these  drugs  were  brought  to  our  notice,  I  have  seen  such  brilliant 
results  from  the  use  of  cold  water  that  I  should  hesitate  to  substitute  for  it  the 
use  of  these  drugs.  In  this  case  we  have  the  strongest  evidence  that  the  high 
temperature  is  the  direct  cause  of  the  grave  symptoms,  especially  of  the  grave 
nervous  symptoms. 

A  word  with  regard  to  the  disease  to  which  Dr.  Minot's  paper  has  especially 
called  attention — typhoid  fever.  I  am  not  one  of  those  who  think  that  high 
temperature  is  necessarily  a  dangerous  symptom.  That  subject  was  under 
discussion  here  last  year,  and  the  opinion  was  held  that  there  was  no  proof 
that  high  temperature  as  such,  unless  it  had  induced  secondary  changes,  was 
to  be  regarded  as  anything  more  than  a  symptom  of  the  disease.  I  see  many 
patients  with  typhoid  fever,  with  a  temperature  of  104°  or  105°,  who  do  per- 
fectly well  although  no  powerful  means  of  checking  such  temperature  are 
employed.  We,  however,  meet  Avith  cases  where  such  temperature  is  com- 
bined with  other  symptoms  for  which  there  is  apparently  no  other  explana- 
tion. Whether  or  not  there  is  some  nutritional  change  which  has  caused  both 
the  rise  of  temperature  and  the  systemic  disturbance,  I  cannot  say.  Accord- 
ing to  our  present  methods  of  study,  we  have  in  the  elevation  of  temperature 
the  most  practical  explanation  of  these  grave  symptoms.  In  these  cases  we 
must  regard  the  hyperpyrexia  as  calling  for  treatment. 

I  have  used  these  antipyretic  drugs  in  such  cases,  and  I  think  that  under 
most  circumstances  we  have  in  them  valuable  substitutes  for  the  use  of  cold 
water.  I  have  noticed  the  eflect,  to  which  Dr.  Minot  has  called  attention,  of 
the  decided  sedative  action  and  the  tranquil  sleep  which  follows  the  adminis- 
tration of  antipyrine  or  thallin.  Only  yesterday  I  examined  a  patient  in  the 
fourth  week  of  typhoid  fever,  with  pneumonia  of  the  right  lung,  turned  her 
from  side  to  side  to  examine  the  lungs,  and  questioned  the  attendants,  and 
the  patient  never  awakened  from  tlie  apparently  natural  sleep  which  had 
followed  the  administration  of  five  grains  of  antifebrin. 
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With  regard  to  the  relative  value  of  these  drugs,  so  far  as  I  have  been  able 
to  judge,  I  consider  antifebrin  and  antipyrine  superior  to  thallin  and  free  from 
some  of  its  disadvantages,  although  I  admit  that  I  have  used  them  more  fre- 
quently than  the  latter  drug.  I  have  seen  antipyrine  reduce  temperature 
when  antifebrin  had  failed,  and  the  reverse.  It  will  probably  be  well  for  an 
observer  to  limit  his  study  to  one  of  these  drugs  until  he  has  learned  thor- 
oughly how  to  administer  it  in  varying  conditions  so  as  to  secure  the  best 
results. 

Dr.  George  B.  Shattuck,  Boston. 

It  seems  to  me  that  Dr.  Wood's  remark  that  the  reason  there  are  more 
relapses  following  the  cold-water  treatment  is,  because  more  people  are  kept 
alive,  is  rather  begging  the  question.  Clinically,  it  is  recognized  that  the 
type  of  typhoid  fever  which  is  subject  to  relapse,  is  not  the  frank,  severe 
typhoid,  accompanied  with  high  fever,  in  which  bathing  is  understood  to  be 
useful,  but  it  is  rather  the  atypical  typhoid — that  which  follows  a  mild 
course,  and  in  which  the  poison  does  not  seem  to  be  eliminated  during  the 
original  attack.  We  also  recognize  that  different  epidemics  have  diflFerent 
ratios  in  this  respect.  In  certain  seasons  many  cases  will  suffer  from  relapse, 
while  in  another  season,  under  the  same  treatment,  there  will  be  few  cases  of 
relapse. 

With  reference  to  antipyrine  and  antifebrin,  the  former  of  which  I  have 
used  for  several  years,  and  the  latter  during  the  present  year,  it  seems  to  me 
that  antifebrin  offers  all  the  advantages  that  antipyrine  offers,  and  none  of 
the  disadvantages  which  either  that  drug  or  thallin  offers,  and  the  same  result 
is  obtained  from  a  small  dose  (three  or  four  grains).  The  comparatively 
small  cost  of  antifebrin  is  also  an  advantage.  The  disagreeable  symptoms 
which  Dr.  Minot  mentions  as  following  the  use  of  antipyrine  were  probably 
in  part  the  result  of  following  the  original  recommendation  that  two  grammes 
be  given.  The  same  benefit  can  often  be  obtained  from  a  much  smaller  dose 
— say  one  gramme,  or  even  seven  grains. 

With  reference  to  the  point  suggested  by  Dr.  Welch,  I  should  like  to  say 
that,  frojn  the  clinical  standpoint,  whether  the  pyrexia  or  the  hyperpyrexia 
is  or  is  not  the  dangerous  feature,  practically  you  get  this  result  by  giving 
an  antipyretic.  The  patient  with  high  temperature  is  restless,  impatient,  and 
uncomfortable;  the  administration  of  an  antipyretic,  whether  in  the  form  of 
cold  water  or  some  internal  drug,  is  followed  by  tranquil,  quiet  sleep,  and  the 
patient  is  restored  and  refreshed,  and  ready  to  continue  at  a  greater  advan- 
tage the  struggle  with  the  disease. 

Dr.  James  C.  Wilson,  Philadeli:)hia. 

I  have  had  the  opportunity,  in  the  wards  of  the  Philadelphia  Hospital  and 
in  private  practice,  during  the  past  winter,  of  studying  the  effects  of  antifebrin, 
and,  like  Dr.  Shattuck  and  other  members,  have  used  antipyrine  since  its  in- 
troduction.    I  am  led  to  conclusions  similar  to  those  expressed  by  Dr.  Shat- 
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tuck  and  Dr.  Pepper,  with  reference  to  the  relative  value  of  the  three  mem- 
bers of  this  group.  I  believe  that  antifebrin  is  superior  in  many  respects  to 
thallin,  and  I  believe  that  antifebrin  is  quite  as  prompt  in  reducing  fever  and 
tranquillizing  the  nervous  system  as  antipyrine. 

I  rise,  however,  not  so  much  with  the  view  of  endorsing  the  remarks  of  my 
.colleagues,  as  to  relate  a  single  observation,  which  may  be  of  some  interest 
as  bearing  on  the  action  of  antifebrin  in  lowering  temperature  partly  by  heat 
dissipation.  I  had  the  opportunity  in  a  case  of  typhoid  fever  now  convales- 
cent, to  study,  from  time  to  time,  the  action  of  antifebrin  in  five  grain  doses. 
This  dose  was  administered  whenever  the  temperature  rose  above  104°.  When- 
ever the  antipyretic  was  employed,  there  were  copious  sweating  and  a  reduc- 
tion of  temperature  of  three  and  one-half  to  four  degrees.  On  the  last  occa- 
sion one-ninety-sixth  of  a  grain  of  sulphate  of  atropia  was  combined  with 
the  antifebrin.  No  sweating  occurred,  and  the  temperature  fell  only  one  and 
a  half  degrees. 

De.  James  T.  Whittaker,  Cincinnati. 

I  should  like  to  differ  from  the  gentlemen  who  seem  to  accept  the  view 
that  fever  is  a  neurosis.  I  have  never  heard  a  clearer  exposition  of  this  view. 
I  think,  but  we  have  no  proof  that  the  nerve  centres  are  thus  distinctly  irri- 
tated, nor  have  we  as  yet  incontestable  proof  of  a  fever  centre.  The  agents 
which  reduce  fever  are  surmised,  but  are  not  known  directly  to  affect  the 
nervous  system.  It  would  not  be  said  that  mercury  in  reducing  the  fever  of 
syphilis  does  it  by  an  action  through  the  nervous  system,  or  that  iodine  in 
the  remarkable  control  which  it  exerts  over  the  fever  of  the  same  disease, 
does  it  through  an  action  on  the  nervous  system.  Is  it  not  more  probable 
that  the  antipyretic  agents  act  as  antimycotics?  We  have  some  observations 
which  clearly  show  that  the  cause  of  certain  febrile  diseases  is  a  form  of 
bacteria,  or  if  not  directly  due  to  bacteria,  to  some  of  their  products,  the 
ptomaines.  Would  it  not  be  more  rational  to  study  the  habits  of  these  bac- 
teria and  the  agents  which  act  upon  them — that  is,  to  address  ourselves  rather 
to  the  cause  of  the  disease  than  to  its  effects? 

Dr.  H.  M.  Lyman,  Chicago. 

I  wish  to  express  my  grati6cation  in  hearing  the  remarks  of  Dr.  Welch  as  to 
the  effect  of  high  temperature  in  febrile  disorders.  Although  I  am  not  able 
to  offer  any  statistics  bearing  upon  this  subject,  5'et  I  have  reached  pretty  de- 
cided convictions  with  reference  to  the  action  of  these  remedies  and  their  vakie 
in  the  treatment  of  febrile  conditions.  With  reference  to  antipyrine  and  anti- 
febrin, my  experience  is  that  of  previous  speakers,  that  there  is  very  little 
danger  in  a  reasonable  use  of  these  drugs.  I  have  not  met  with  the  alarming 
symptoms  which  have  been  described  by  some.  My  preference  for  antifebrin 
as  compared  with  antipyrine,  is  growing.  I  am  inclined  to  regard  their  great 
value  as  proceeding,  not  so  much  from  their  power  of  controlling  temperature 
simply,  as  from  their  general  effect  upon  the  nervous  system  ;  and  I  look  upon 
them  as  valuable  adjuvants  in  the  treatment  of  all  these  conditions,  largely 
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from  their  hypnotic  and  tranquilUzing  effect  upon  the  nervous  sj^stem,  and  the 
reUef  of  pain  which  often  follows  the  exhibition  of  a  considerable  dose.  I 
have,  therefore,  in  febrile  conditions  preferred  to  administer  them  with  that 
object  in  view  rather  than  for  the  special  purpose  of  lowering  the  temperature. 
In  typhoid  fever  we  should  not  endeavor  merely  to  subdue  the  fever.  W  hen 
it  comes  to  the  question  of  securing  quiet  and  sleep,  I  think  that  we  gain  a 
great  deal  for  the  patient  by  the  use  of  these  remedies. 

One  point  more.  I  have  observed  in  many  instances  of  suddenly  developed 
febrile  conditions,  that  where  relief  was  not  secured  by  the  use  of  antipyrine 
or  antifebrin,  the  affection  was  the  result  of  the  condition  that  we  call 
rheumatic,  and  then  salicylic  acid  gives  relief  where  the  other  drugs  have 
failed. 

Dr.  John  GtUiteras,  Charleston. 

My  experience  with  these  antipj^etic  drugs  in  the  long-continued  fevers  of 
warm  countries,  convinces  me  that  it  is  worse  than  useless  to  persist  in  their 
administration  for  many  days.  When  this  has  been  done,  I  have  frequently 
found  that  the  discontinuance  of  the  drug  was  followed  by  a  regular  and  con- 
tinued reduction  of  the  temperature,  with  improvement  of  other  symptoms. 

I  was  surprised  to  hear  Dr.  Wood  state  that  these  drugs  exerted  no  decided 
influence  upon  the  vasomotor  system.  In  the  cases  to  which  I  have  alludod, 
the  heart's  action  has  been  weak,  the  pulse  dicrotic,  and  arterial  tension 
diminished  beyond  what  should  be  expected  from  the  fever.  In  these  cases  I 
have  advised,  with  advantage,  the  administration  of  digitalis  after  stopping 
the  antipyrine. 

I  have  never  seen  the  decided  effect  upon  the  course  of  the  fever  from  the 
antipyretic  drugs  that  I  have  seen  under  the  use  of  the  cold  water  treatment. 
The  drug  produces  a  certain  fall  of  temperature  which  is  followed  by  a  rise. 
With  cold  water  the  effect  is  different.  Cold  water  baths,  continued  for  two  or 
three  days,  often  favorably  influence  the  course  of  the  disease,  which  is  either 
arrested  or  begins  to  follow  a  lower  curve,  and  the  nervous  symptoms  are  pro- 
portionately relieved. 

Dr.  Wood.  With  reference  to  the  remarks  of  Dr.  Welch  in  regard  to  the 
experiments  of  Aronsohn  and  Sachs,  my  reference  said  nothing  about  the  use 
of  galvanization.  From  the  remarks  of  Dr.  Welch,  it  would  seem  that  the 
existence  of  excitor  nerves  is  established. 

Pathologists  must  recognize  that  when  speaking  of  the  effects  of  fever  heat, 
we  may  be  speaking  of  two  distinct  things.  It  has  been  proven  by  direct  ex- 
periment upon  man  and  animals,  that  a  temperature  above  a  certain  point 
directly  affects  the  nervous  system  and  produces  paralysis  of  the  nerve  centres 
and  death.  It  is  not  proven,  and  perhaps  it  is  not  true,  that  long-continued 
moderate  temperatures  cause  the  secondary  degenerations  which  at  one  time  it 
was  thought  that  they  did.  These  are  two  distinct  questions,  which  must  be 
separated  if  we  are  to  understand  this  subject  of  the  use  of  antipyretics. 
When  we  use  an  antipyretic  in  a  case  of  typhoid  fever,  with  a  temperature 
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of  105°,  we  ruaj'  gain  nothing  in  preventing  the  secondary  degeneration  of 
tissue,  but  we  certainlj'  gain  much  by  preventing,  for  the  time  being,  the  irrita- 
tion of  the  nervous  system,  thus  securing  quiet  and  sleep.  When  we  reduce 
temperature  in  a  case  of  very  severe  hyperpyrexia  (109°),  we  absolutely  save 
life  by  preventing  paralysis  of  the  nerve  centres  by  the  heat. 

With  reference  to  the  remarks  of  Dr.  Whittaker,  I  would  say  that  the  agent 
used  to  produce  the  fever  in  my  experiments  contained  no  living  bacteria  or 
ptomaines.  Therefore,  the  production  of  fever  could  not  have  been  due  to  any 
antimycotic  eflPect. 

Dr.  George  L.  Peabody,  New  York. 

There  is  one  point  which  has  been  referred  to  by  Dr.  Whittaker,  and  that 
is,  the  antiseptic  treatment  of  typhoid  fever.  There  is  no  question,  I  believe, 
that  antipyretics  are  also  antiseptics.  Antipyrine  makes  a  good  antiseptic 
dressing  for  a  wound.  When  we  put  antipyrine  in  the  alimentary  canal  with 
the  object  of  lowering  temperature,  the  action  of  the  drug  is  probably  the  same 
as  when  we  put  it  in  the  circulation.  I  think  that  there  is  no  question  that 
a  considerable  proportion  of  cases  of  typhoid  fever  can  be  aborted  by  anti- 
septic treatment  of  the  ulcers  by  naphthaline  or  resorcine.  Clinical  evidence 
has  convinced  me  that  this  has  taken  place.  For  the  past  two  years  I  have 
treated  all  cases  coming  under  observation  early  in  the  disease  with  a  calomel 
purge,  of  ten  grains,  followed  by  naphthaline  in  doses  of  seventy  to  eighty 
grains  in  the  course  of  twenty-four  hours.  I  have,  without  doubt,  succeeded 
in  aborting  a  considerable  number  of  these  cases.  The  number  is  not  large, 
because  most  of  the  cases  are  hospital  patients,  and  they  rarely  come  under 
observation  until  they  have  i^assed  the  first  week.  I  have  not  succeeded 
thus  in  causing  any  marked  change  late — that  is,  at  the  end  of  the  second 
week.  In  the  cases  that  come  under  observation  within  the  first  ten  days,  it 
not  infrequently  happens  that,  although  the  symptoms  are  well  marked,  there 
having  been  distinct  prodromes  and  a  marked  eruption,  after  giving  naph- 
thaline for  forty-eight  hours  the  temperature  steadily  falls  and  never  again 
rises.  I  should  hesitate  to  say  that  this  was  so  from  my  own  experience  alone, 
for  the  number  of  cases  has  been  small,  but  the  experience  of  others  who 
have  tried  this  measure  brings  the  cases  up  to  a  considerable  number.  It 
segms  to  me  that  it  is  quite  a  plausible  theory  to  attack  the  chief  seat  of  the 
lesion  in  typhoid  fever,  if  we  can,  and  that  we  can  do  with  naphthaline  in 
this  way. 

Dr.  James  Tyson,  Philadelphia. 

A  recent  experience  of  my  own  in  a  case  of  rheumatic  meningitis  may  be 
appropriately  mentioned  in  this  connection.  The  case  was  one  of  typical  acute 
rheumatism.  Suddenly  the  temperature  rose  to  105°,  accompanied  by  rather 
alarming  cerebral  symptoms.  Antifebrin  in  five  grain  doses  failed  to  produce 
any  effect.     The  patient  was  then  placed  in  a  bath,  and  the  temperature  of  the 
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water  gradtially  reduced  to  "2°.  The  discomfort  which  this  caused  prompted 
his  reiuoval,  aUhough  at  this  time  the  rectal  temperature  showed  a  reduction 
of  ouly  one-half  a  degree.  He  was  placed  in  bed,  and  during  the  next  half- 
hour  the  temperature  fell  three  degrees.  From  this  it  would  appear  that  either 
the  bath  produces  other  effects  than  the  dissipation  of  heat,  or  that  a  natural 
defervescence  took  place.  The  latter,  it  seems  to  me,  is  less  likely.  The  fall 
of  temperature  was  succeeded  by  a  disappearance  of  all  the  symptoms  and  the 
recovery  of  the  patient.  This  case  would  also  seem  to  illustrate  the  inefficiency 
of  antifebrin  in  this  condition. 

As  to  antipyrine  and  thallin,  I  may  say  that  while  I  have  never  seen  any 
serious  results  from  their  use,  I  have  seen  effects  which  so  alarmed  the  attend- 
ants and  the  friends  of  the  patient  that  they  became  unwilling  to  continue  the 
use  of  the  drugs.  In  my  hands,  antifebrin  has  never  produced  effects  of  this 
kind.     I  think  that  it  is  the  most  satisfactory  of  these  drugs. 

Dr.  R.  Palsier  Howard,  Montreal. 

I  should  like  to  make  one  or  two  observations.  I  want  to  confirm  largely 
the  statements  of  Dr.  Pepper.  As  practical  men,  we  should  carry  away  with 
us  the  idea  that  the  internal  administration  of  antipyrine  and  the  external  use 
of  cold  are  not  equivalent.  They  are  substitutes  and  important  auxiliaries  to 
the  physician.  It  has  been  established  that  for  the  immediate  relief  of  hyper- 
pyrexia there  is  nothing  equivalent  to  the  direct  abstraction  of  heat  by  the 
application  of  cold. 

The  other  point  is  with  reference  to  the  administration  of  antipyretics  during 
the  course  of  the  disease.  By  such  treatment  we  relieve  .symptoms,  but 
whether  or  not  we  shorten  the  duration  of  the  disease  is  a  question  which  is 
still  unsettled.  We  meet  with  special  symptoms  which  are  relieved  by  the 
administration  of  small  doses  of  antifebrin,  just  as  plunging  the  patient  in  cold 
water  may  remove  him  from  the  immediate  presence  of  death.  How  it  does 
this  we  are  not  prepared  to  say.  We  cannot  say  that  it  is  by  the  immediate 
abstraction  of  heat.     It  may  be  that  it  lessens  the  production  of  heat. 

I  should  like  to  say  a  word  with  respect  to  relapse  in  typhoid  fever.  This 
is  a  subject  which,  I  think,  is  not  considered  as  much  as  it  should  be.  We 
should  investigate  it.  In  the  case  of  rheumatic  fever  we  cannot  say  why  it  is 
that  relapses  are  more  frequent  since  the  introduction  of  the  treatment  by 
salicylic  acid.  We  there  interfere  with  the  natural  course  of  the  disease.  In 
typhoid  fever,  I  think  that  every  relapse  is  due  to  the  absorption  of  fresh 
poison.  It  is  a  fresh  attack.  Each  relapse  is  really  an  initial  attack,  and  it  is 
not  proper  to  speak  of  it  as  a  relapse.  It  runs  a  severe  course,  and  often 
terminates  fatally.  I  can  believe  that  naphthaline,  by  its  local  action,  might 
be  of  service  in  preventing  relapse.  I  throw  out  these  suggestions,  which  are 
among  the  many  which  naturally  arise  in  the  discussion  of  a  subject  of  this 
kind.  I  have  listened  with  pleasure  to  the  clear  explanation  of  the  febrile 
process  as  given  by  Dr.  Wood.  I  was  a  little  surprised  to  hear  him  state  that 
in  the  fall  of  temperature  following  the  use  of  antipyrine,  there  was  no  altera- 
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tion  in  blood  pressure.  In  my  experience,  the  pulse  has  usually  fallen  in 
frequency  and  presented  other  alterations.  I  am  a  strong  believer  in  the 
influence  of  high  temperature  upon  all  the  functions  of  the  sj'stem.  Fever- 
heat  really  seems  to  imply  an  excitement  of  high  degree. 

Dr.  Beverley  Robinson,  New  York. 

It  seems  to  me  that  throughout  this  discussion,  especiallj'  where  the  results 
obtained  by  foreign  observers  with  special  methods  of  treatment  have  been 
given,  there  has  been  an  omission  of  a  faithful  picture  of  the  disease. 
Although  I  have,  for  some  years,  been  practising  in  a  large  hospital  in  New 
York,  I  have  failed  to  meet  with  the  types  of  typhoid  fever  which  I  have  seen 
in  Europe.  The  adynamic  forms  of  fever  which  are  met  with  in  Paris,  are 
rarely  seen  in  hospitals  in  this  country.  This  has  an  important  bearing  upon 
this  discussion  with  reference  to  the  use  of  cold  water.  The  treatment  adapted 
to  the  type  of  the  disease  which  is  seen  abroad,  would  not  be  adapted  to  cases 
seen  in  this  country.  Where  I  have  used  cold  water,  I  have  not  found  it 
especially  beneficial. 

When  I  began  the  practice  of  medicine,"  it  was  the  custom  to  examine  the 
muscular  tissue,  especially  the  muscles  of  the  abdominal  walls,  for  changes 
resulting  from  typhoid  conditions.  We  are  familiar  with  the  vitreous  change 
alluded  to  by  Dr.  Zenker.  I  have  frequently  looked  for  this.  In  a  case  which 
died  at  St.  Luke's  Hospital  last  winter,  this  change  had  taken  place  in  the 
abdominal  muscles,  and  there  were  changes  in  the  heart  and  in  other  parts. 
In  this  case  there  were  no  marked  grave  symptoms,  and  the  temperature  was 
never  very  high.  I  recognize  in  this  fact  that  high  temperatures  are  not 
necessarily  connected  with  these  tissue  changes  affecting  the  muscles. 

The  grave  sj'mptoms  which  sometimes  follow  the  use  of  antipyretics  have 
deterred  some  of  us  from  using  them  in  cases  where  the  fever  does  not  appear 
to  be  connected  with  serious  sjTnptoms.  I  should  not  be  favorable  to  the  use 
of  these  drugs  where  we  desire  to  produce  sleep  and  tranquillity. 
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By  henry  HUX,  M.D., 

PROFESSOR  OF  DISEASES  OF  THE  NERVOUS  SYSTEM  AND  OF   PSYCOLOGICAL  MEDICINE, 
ALBANY  MEDICAL  COLLEGE. 


In  the  houses  of  the  present  day  coDtaining  all  the  modern  improve- 
ments, there  is  constant  danger  that  the  air  from  the  soil  pipes  or 
drains  will  enter  the  house  in  consequence  of  defective  plumbino-; 
and  that  this  danger  is  a  very  real  one  is  shown  by  the  frequency 
with  which  oil  of  peppermint  introduced  into  tlie  drain  of  such  a 
house  betrays  itself  by  its  odor  in  one  or  more  of  the  rooms.  Even 
a  small  leak  in  the  soil-pipe,  in  consequence  of  the  stead}'  escape  of 
sewer-gas,  will  suffice  to  contaminate  a  large  air  space,  especially 
when  the  air  is  not  rapidly  changed,  as,  for  instance,  when  tiie  house 
is  tightly  shut  up  on  a  winter  night. 

Although  it  is  a  difficult  thing  to  determine  the  exact  cause  of 
individual  cases  of  disease,  yet  it  is  certainly  a  very  widespread,  if 
not  a  universal  belief  in  the  medical  profession,  that  the  escape  of 
sewer-gas  into  a  house  may  give  rise  to  sickness.  The  mere  fact  that, 
in  a  house  with  defective  plumbing,  a  certain  form  of  disease  occurs 
is,  of  course,  no  proof  that  the  former  is  the  cause  of  the  latter.  It 
may  either  be  a  mere  coincidence,  or  the  sewer-gas  may  predispose 
the  system  to,  or  even  aggravate'  the  disease,  without  actually  causing 
it.  In  order  to  make  it  probable  that  the  defective  plumbin<'-,  and  the 
consequent  escape  of  sewer-gas,  is  the  cause  of  the  disease,  the  two 
things  must  occur  together  many  times,  and  the  oftoncr  that  this  con- 
currence takes  place  the  stronger  becomes  the  probability  that  there 
is  a  causal  connection  between  them,  and  this  probability  becomes 

1  Rigby  :  Parke's  Hygiene,  vol.  i.  p.  148. 
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still  stronger  if  after  the  plumbing  has  been  repaired  the  disease  more 
or  less  quickly  disappears.^ 

The  character  of  the  sickness  resulting  from  sewer-gas  poisoning 
varies  greatly,  depending  in  part  upon  the  different  susceptibility  to 
dilfereut  diseases  of  the  inmates  of  the  house,  and  in  greater  part  on 
the  varying  composition  of  the  sewer-gas  itself 

An  analysis  of  sewer-gas  taken  from  well-ventilated  sewers  shows 
it  to  contain  oxygen,  nitrogen,  carbonic  acid,  and  ammonia  in  pro- 
portions not  varying  essentially  from  those  of  the  atmosphere,  and 
an  analysis  of  sewer-gas  taken  from  badly  ventilated  sewers  (which 
is  much  more  poisonous  than  that  from  well-ventilated  ones)  shows  a 
diminution  of  oxygen,  an  increase  of  nitrogen,  ammonia,  and  carbonic 
acid,  and  the  presence  of  hydrogen  sulphide,  marsh  gas,  and  organic 
vapors  of  a  carbo-ammoniacal  composition.  Large  quantities  of  bac- 
teria have  also  been  found  in  sewer-gas.  Sewer-gas  (which  is  merely  a 
convenient  name  for  the  atmosphere  of  sewers)  is,  therefore,  of  a  very 
complex  and  variable  composition,  and  its  toxic  elements  are  not  cer- 
tainly known.  In  cases  of  acute  asphyxia  fi'om  very  foul  sewer-gas 
the  symptoms  so  closely  resemble  those  of  poisoning  by  hydrogen  sul- 
phide, that  this  gas  is  probably  the  cause  of  such  attacks ;  but  it  is  very 
doubtful  whether  hydrogen  sulphide  is  often  present  in  a  house  in  suffi- 
cient quantities  to  produce  any  poisonous  effects.  On  the  other  hand, 
in  cases  of  typhoid  fever  from  sewer-gas  poisoning  the  toxic  element 
is  doubtless  the  bacillus  of  typhoid  fever,  for  which  the  sewer-gas 
acts  merely  as  a  vehicle,  and  it  is  probable  that  most  of  the  cases  of 
sewer-gas  poisoning  are  due  to  pathogenic  bacteria,  which  happen  to 
be  present  in  the  sewer-gas,  and  are  carried  by  it  into  the  air  of  the 
house.  It  is  probable  that  in  all  cases  of  sewer-gas  poisoning  the 
toxic  element  belongs  in  one  or  the  other  of  the  following  classes : 

1st.  Pathogenic  bacteria,  which  have  already  been  isolated  and 
studied,  and  may  therefore  be  said  to  be  "known." 

1  It  is  true  that  there  is  often  an  escape  of  sewer-gas  into  a  house  without  sickness  resulting,  but 
it  is  to  be  remembered  that  not  every  one  exposed  to  a  contagium  or  other  cause  of  disoajse  con- 
tracts tlie  disease.  In  tliis  connection  the  investigations  of  Lissatier  (Vicrteljsch.  f.  iiff.  Gcsundht. 
Pflege,  1881,  xiii.  p.  341)  are  of  interest.  He  found  that  in  six  out  of  ton  houses  in  wliicli  there 
was  escape  of  sewer-gas,  there  occurred  one  or  more  cases  of  disease  whidi  could  be  attributed  to 
the  Bewer-gaJ",  while  in  the  other  four  liouses  tliero  was  no  such  disease  ;  and  that  such  diseases  occvirred 
in  only  IC  i>er  cent,  of  a  considerable  number  of  houses,  in  regard  to  whose  sanitary  condition  ho  was 
ignorant,  as  against  the  CO  per  cent,  in  the  houses  in  which  there  was  known  to  bo  escape  of  Bewer-gaa. 
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2(1,  Pathogenic  bacteria,  which  have  not  yet  been  isolated  and 
studied,  and  are  therefore  "unknown." 

3d.   Poisonous  gases,  such  as  hydrogen  sulphide. 

The  first  two  classes  are  by  far  the  most  important  as  a  cause  of 
disease,  and  in  them  the  sewer-gas  merely  conveys  the  specific  germs 
which  have  got  into  it  more  or  less  accidentally,  and  which  are  not 
necessarily  present  in  sewer-gas. 

In  the  case  of  those  diseases  which  are  known  to  be  caused  by  bac- 
teria, it  is  not  difficult  to  understand  that  the  bacteria  entering  the 
drain  and  finding  there  food,  moisture,  warmth,  and  other  requisites 
for  growth,  should  propagate  rapidly,  and  subsequently  getting  into 
the  air  of  a  house  through  a  leak  in  the  drain,  might  enter  the  body 
of  some  person,  and  might  cause  the  diseases  of  which  they  are  the 
etiological  agents.  ]\Iany  cases  have  been  reported  which  tend  to 
prove  more  or  less  conclu.sively  that  typhoid  fever,  pneumonia,  diph- 
theria, cholera,  dysentery,  cerebro-spinal  meningitis,  erysipelas,  and 
scarlet  fever  can  be  caused  by  sewer-gas  infection.^ 

But  in  addition  to  these  diseases  which  are  caused  by  a  well-known 
specific  germ  there  are  many  other  forms  of  disease  (most  of  which  are 
probably  also  of  bacterial  origin),  which  are  generally  regarded  as  being 
due  to  sewer-gas  poisoning,  and  which,  unfortunately,  are  sometimes 
classed  under  that  much  abused  term  "malaria,"  taken  in  its  etymo- 

1  The  proof  that  typhoid  fever  may  be  caused  hy  sewer-gas  is  vei-y  strong.  Numerous  and  convincing 
cases  have  been  reported  by  Murehison  (Continued  Fevers,  2d  ed.,  p.  472,  et  seq.),  Hutchinson  (Pepper's 
System  of  Medicine,  vol.  1,  p.  253),  Cosgrave  (Trans.  Acad.  Med.,  Ireland,  1885,  3,  p.  365),  Xourse  (San- 
itary Record,  1880,  p.  127),  C.  F.  F.  (Boston  Med.  and  Surgical  Journ.,  1875,  93,  p.  599),  and  others.  A. 
striking  proof  that  pneumonia  maj'  result  from  sewer  gas  poisoning  is  given  in  the  Medical  Times  and 
Gazette  of  April  4  and  June  20,  1874,  and  cases  of  pneumonia  apparently  caused  by  sewer  gas  have 
been  reported  by  Eaton  (Sanitary  Record,  1885-86,  p.  525),  Ward  (Sanitary  Record,  1880-81,  N.  S.  2,  p.  4), 
and  Nourse  (loc.  cit.).  Although  diphtheria  is  more  commonly  propagated  by  contagion  directly  from 
one  patient  to  another,  yet  so  man}-  cases  have  been  reported  which  seem  to  be  due  to  sewer-gas  poison- 
ing that  this  must  be  considered  as  one  of  its  causes.  Such  cases  have  been  reported  by  Bayley,  and 
also  by  Thursfield  (Sanitary  Record,  1877),  Tripe  (Sanitary  Record,  June  14,  1878),  Eaton  (loc.  cit  ), 
Nourse  (loc.  cit.), Cosgrave  (loc.  cit.),  C.  F.  F.  (loc.  cit.),  Meredith  (Sanitary  Record,  April,  18S4,  p.  498), 
and  Noel  (Am.  Pub.  Health  Assoc.  Reports,  1876,  p.  3G2).  That  cholera  may,  in  some  cases,  spread  by 
means  of  sewers  and  [irivics  appears  from  the  eiiidemics  described  by  Radclifle  (Ninth  Report  of  the 
Medical  Officer  of  the  Privy  Council),  and  Routh  (Brit.  Assoc.  Med.  Journ.,  1856,  p.  827).  Cases  of  dysen- 
tery due  to  sewer-gas  have  been  reported  by  Routh  (loc.  cit.)  and  Clouston  (Med  Times  and  Gazette, 
June,  1865).  That  cerebro-spinal  meningitis  may  spread  by  means  of  sewer-gas,  seems  probable  from 
the  report  of  Morris  (Rep.  New  York  City  Board  of  Health,  1871,  p.  348),  and  cases  apparently  due  to 
sewer-gas  poisoning  have  been  reported  by  Ward  (loc.  cit.)  and  Trask  (N.  Y.  Medical  Record,  October, 
16,  1875).  Cases  of  erysipelas  due  to  sewer-gas  poisoning  have  been  described  by  Nourse  (loc.  cit.),  and 
otliers  have  been  reported  in  the  Sanitary  Record  for  December,  1879,  p.  221.  Although  scarlet  fever 
8i)reads  in  most  cases  by  direct  contagion  from  patient  to  patient,  yet  that  it  may  sometimes  spread  by 
sewer-gas  seems  not  improbable  from  the  cases  reported  by  Carpenter  (Sanitary  Record,  March  15, 1882)> 
C.  F.  F.  (loc.  cit.),  Meredith  (loc.  cit.),  ond  Noel  (loc.  cit.). 


100  HUN, 

logical  and  broadest  sense,  "bad  air."  Although  in  a  general  way 
numerous  allusions  have  been  made  to  this  class  of  diseases,  both  in 
medical  and  in  general  literature;  yet  M'lien  one  comes  to  study  the 
subject,  it  is  surprising  how  little  the  nature  of  the  individual  diseases 
of  this  class  have  been  studied,  and  how  impossible  it  is  to  say  just 
what  diseases  can  and  can  not  result  from  sewer-gas  poisoning,  and 
what  group  of  symptoms  in  any  case  would  lead  one  to  suspect  sewer- 
gas  poisoning.  During  the  past  few  years  I  have  seen  a  number  of 
cases  of  this  class  which  I  would  like  to  present  to  this  Association. 
The  time  allowed  for  the  reading  of  j^apers  prevents  my  giving  more 
than  a  brief  summary  of  each  case,  and,  indeed,  the  cases  are  so  few 
in  number,  and  some  of  them  are  so  imperfectly  studied,  that  I  can- 
not hope  to  oifer  any  well-grounded  conclusions,  but  only  to  bring 
up  points  for  discussion  and  to  suggest  the  importance  of  an  exhaus- 
tive study  of  the  subject  to  those  members  Avho  are  better  able  than 
I  to  investigate  it.  It  is  certainly  important  to  know  just  what  disease 
inmates  of  a  house  in  wdiich  there  is  an  escape  of  sewer-gas  are  ex- 
posed, and  this  study  is  undertaken  not  with  the  idea  of  discovering 
the  essential  cause  of  any  disease,  but  only  to  replace  the  general 
statements  found  in  medical  literature  in  regard  to  the  diseases  which 
may  be  caused  by  tiiat  very  complex  body  sewer-gas,  by  statements  a 
little  more  definite,  and  to  lay  a  foundation  for  future  work  on  this 
subject.  For  convenience  of  study,  I  have  grouped  the  cases  not 
according  to  the  houses  in  which  they  occurred,  but  according  to  the 
symptoms  which  they  presented. 

The  most  generally  recognized  effect  of  sewer-gas  poisoning  is  a 
disturbance  in  the  functions  of  the  alimentary  canal,  and,  as  ilkistra- 
tive  cases  of  this  group,  I  would  report  the  following  : 

Case  1. — Mr.  E.,  aged  fifty-five ;  slept  in  a  small  room  with  uutrapped 
stationary  washstand,  and  for  ventilation  opened  a  window  on  a  small  well  in 
the  centre  of  the  house,  in  which  well  an  untrappcd  gutter-pipe,  connecting 
directly*with  the  sewer,  opened  not  three  feet  from  the  window.  On  pouring 
oil  of  peppermint  into  a  distant  part  of  the  house-drain,  the  odor  of  pepper- 
mint filled  this  bedroom  immediately.  For  five  or  six  years — almost  as  long  as 
he  had  lived  in  this  house — Mr.  E.  vomited  every  niorniu','  as  soon  as  he  got 
out  of  bed,  but  presented  no  other  symptom.  The  pijies  were  trapped  and 
the  plumbing  put  in  proper  order,  and  the  vomiting  of  3Ir.  E.  sto])ped  innue- 
diately ;  so  that  in  this  case  the  vomiting,  and  vomiting  only,  seemed  to  be 
directly  caused  by  the  sewer-gas.     The  wife  of  Mr.  E.,  who  slept  in  this  same 
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room,  died  of  sewer-gas  poisoning  (Case  XVI.) ;  and  his  son-in-law,  who  did 
not  sleep  in  the  same  room,  but  whose  room  was  ventilated  by  the  same 
window  in  the  little  well,  also  presented  symptoms  of  sewer-gas  poisoning 
(Case  XIX.). 

Case  II. — Mr.  G-.,  aged  forty-three ;  had  been  working  very  assiduously 
during  two  weeks  in  Januar}',  in  a  building  in  which  the  plumbing  is  full  of 
defects ;  among  other  defects,  sewer-gas  has  free  access  to  the  hot  air  which 
warms  the  building.  During  the  last  week  of  his  work  in  this  building,  and 
for  a  week  afterward,  Mr.  Gr.  had  a  severe  diarrhoea,  or,  rather,  purging,  which 
came  on  every  morning,  and  consisted  of  half  a  dozen  or  more  copious  watery 
discharges,  which  exhausted  him  greatly,  and  then  ceased,  not  to  return  till 
the  same  hour  next  morning.     The  diarrhoea  finally  yielded  to  quinia. 

In  these  two  cases  the  purging  and  vomiting  occurred  separately, 
and  were  not  combined  as  they  are  usually,  and  as  they  were  in  the 
following  cases  : 

Case  III. — Mr.  T.,  aged  twenty-eight.  In  the  spring  the  drain  under  the 
kitchen  was  broken,  and  the  contaminated  earth  was  upturned  in  order  to 
repair  the  break.  Mr.  T.  went  down  to  look  at  the  work,  and  was  attacked 
with  vomiting,  purging,  loss  of  appetite,  and  great  prostration,  which  lasted 
about  a  week  and  ran  its  course  without  fever.  The  prostration  lasted  about 
two  weeks. 

Case  IY. — Mr.  H.,  aged  thirty-two.  In  the  spring  the  drain  under  the 
basement  was  broken,  and  the  contaminated  earth  was  upturned  in  order  to 
repair  the  break.  Mr.  H.  examined  the  work  several  times,  and  before  it  was 
completed  he  was  attacked  by  vomiting,  loss  of  appetite,  and  violent  purging, 
the  stools  being  copious,  watery,  and  of  dark  color.  The  purging  continued 
about  a  week,  and  ran  its  course  without  fever.  The  prostration  lasted  about 
two  weeks. 

A  Mr.  P.,  who  had  charge  of  the  repairs  of  this  same  drain,  was 
attacked  by  a  severe  sore  throat.^ 

Eulenberg,  in  his  book.  Die  Lehre  von  den  G'tjtigen  Gasen,  states 
that  the  symptoms  of  chronic  poisoning  by  sewer-gas  are  nausea, 
vomiting,  colic,  weakness,  and  diarriioea  or  con.stipation. 

Workmen  engaged  in  cleaning  out  .sewers  which  have  become 
choked  arc  often  overcome  bv  the  verv  foul  gases  occurrino-  in  such 
sewers,  and  present  a  very  acute  and  severe  form  of  sewer-gas  poison- 

1  Cases  somewhat  siiiiilnr  to  these  first  four,  in  which  nausea,  vomiting,  purging,  and  jirostration, 
were  prominent  sj-mjitoms,  have  been  described  by  Foss  (Medical  E.\amini'r,1876, 1,  p.  47),  Noel  (Amer. 
Pub.  Health  Assoc.  Rep.,  1870,  p  302),  Eaton  (Sanitary  Record,  1805-00,  p.  [,25),  C.  Handfield  Jonea 
(Med.  Times  and  Gazette,  .July,  1871,  p.  9,  2d  case),  FinkIenburg(Viertel.jarsch.,  f.  gericlitl.  Med.,  1874, 
N.  F.,  20,  p.  301),  Trend  (Brit.  Med.  Journ.,  November,  1878,  p.  719),  and  Morrill  (Boston  Med.  and 
Surg.  Journ.,  December,  1884,  p.  531). 
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ing.  Such  cases  have  been  reported  by  Harbordt  (Berl.  klin. 
Wochenschr.,  1871,  p.  289),  Seifert  and  Macintosh  {Phil.  Med.  Bull., 
1883,  V.  p.  148),  and  many  others.  These  patients  are  usually  in  a 
condition  of  collajise,  comatose,  and  have  general  convulsions ;  if 
recovery  takes  place,  there  usually  remains  for  a  considerable  length 
of  time  a  condition  of  physical  and  mental  weakness.  Eulenberg 
(loc.  cit.)  divides  these  cases  into  three  classes  :  First,  a  mild  form,  of 
which  the  symptoms  are  nausea,  vomiting,  colic,  weight  in  epigas- 
trium, pressure  on  vertex,  dyspnoea,  rapid  and  small  pulse,  great 
weakness,  and,  in  some  cases,  delirium.  Second,  a  condition  of  clonic 
and  tonic  spasms,  together  with  faintness  and  unconsciousness.  Third, 
a  severe  form  in  which  the  patients  become  slowly  or  ra])idly  as- 
phyxiated ;  face  is  pale,  lips  cyanotic,  breathing  and  pulse  faint.  As 
this  condition  of  asphyxia  passes  off,  convulsions  apjiear.  The  lui- 
consciousness  may  continue  three  or  four  days,  and  when  it  passes  oif 
the  patient  vomits  and  complains  of  pain  in  his  head  and  limbs. 
There  is  a  disgusting  odor  emitted  from  the  body  of  such  patients. 
Dr.  Herbert  Barker  {Mcdaria  and  Miasmata,  1863)  has  approached 
this  subject  from  an  experimental  standpoint.  He  found  that  dogs 
kept  in  a  box  which  was  supplied  with  air  from  a  cesspool,  vomited 
and  purged,  and  would  not  eat.  They  recovered  rapidly  when 
removed  from  the  box.  After  a  short  exposure  to  the  gas  there 
was  only  slight  exhaustion,  but  after  a  long  exposure  there  was  fever 
and  a  condition  of  feebleness  lasting  six  weeks.  Dogs  exposed  in  the 
same  way  to  hydrogen  sulphide,  fell  insensible,  had  rapid  respiration 
and  pulse,  and  violent  heart  action,  tremors,  and  convulsions.  Unless 
the  percentage  of  hydrogen  sulphide  in  the  air  was  very  small,  the 
dogs  died,  and  in  any  case  they  only  recovered  slowly  from  the  eifects 
of  their  exposure  to  it. 

In  these  cases  the  sewer-gas  poisoning  caused  only  a  temporary 
gastro-intestinal  disturbance,  which  was  accompanied  and  followed 
by  a  prostration  of  short  duration,  but  in  the  following  case  the  sub- 
sequent prostration  continued  a  long  time. 

Case  V. — Mr.  P.,  aged  eighteen,  was  present  wlien  a  very  foul  privy  vault, 
which  had  been  unused  and  covered  up  for  many  years,  was  opened.  He  was 
immediately  ,«eized  with  faintness  and  with  severe  vomiting  and  purging. 
Afterward  lie  was  extremely  prostrated,  and  for  five  or  six  years  he  was  an 
invalid;  unfit  for  any  phj'sical  or  mental  effort.  He  was  very  weak,  and  ap- 
peared to  be  in  a  condition  of  general  debility,  without  presenting  any  evi- 
dence of  organic  disease. 
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The  following  case  is  interestiag  iu  many  respects : 

Case  VI. — Miss  S.,  aged  forty.  An  iron  ventilating  pipe,  of  light  weight, 
ran  up  in  the  wall  of  her  bedroom  from  the  drain  to  the  roof.  The  joints  of 
this  pipe  were  found  on  examination  to  be  open,  and  the  peppermint  test  gave 
a  strong  odor  of  peppermint  in  the  room.  Miss  S.  had  occupied  this  room 
less  than  a  year  when  she  had  an  attack  of  acute  Bright's  disease;  cedema  of 
lungs  and  general  oedema,  vomiting,  diarrhoea,  etc.,  abundance  of  casts  and  a 
large  amount  of  albumen  in  the  urine.  She  was  taken  to  the  hospital  and 
made  a  good  recovery.  After  a  few  months  she  returned  to  this  same  room, 
and  during  the  next  ten  years  had  no  return  of  the  Bright's  disease,  but  suf- 
fered from  frequent  attacks  of  complete  loss  of  appetite,  great  prostration  and 
wretchedness,  vomiting,  diarrhoea,  coated  tongue,  and  headache.  On  several 
of  these  occasions  the  urine  was  examined,  and  was  found  to  be  free  from 
albumen  and  casts.  Each  attack  lasted  from  one  to  three  weeks,  and  she  had 
eight  or  nine  such  attacks  each  year.  A  year  ago  she  had  three  severe  attacks 
of  facial  erysipelas ;  she  was  scarcely  over  one  attack  a  fortnight  before  she  had 
another,  and  it  was  these  attacks  of  erj'sipelas  which  led  to  an  examination 
of  the  plumbing.  The  defective  pipe  was  replaced  by  a  thicker  one  properly 
leaded,  and  Miss  S.  has  enjoyed  good  health  ever  since. 

In  this  case  the  escaping  sewer-gas  caused  a  succession  of  attacks 
of  gastro-intestinal  catarrh  during  ten  years,  at  the  end  of  which 
time  the  specific  micrococcus  of  erysipelas  probably  got  in  this  par- 
ticular drain,  and,  escaping  into  the  room,  caused  the  succession  of 
attacks  of  erysipelas,  and  both  these  kinds  of  attacks  promptly  ceased 
when  the  leak  iu  the  pipe  \vas  stopped.  The  question  naturally  arises 
whether  the  attack  of  acute  Bright's  disease,  with  which  this  series 
of  diseases  commenced,  M'as  not  also  the  result  of  sewer-gas  poison- 
ing. The  following  cases,  it  seems  to  me,  make  it  extremely  probable 
that  this  is  so. 

Cases  VII.  and  VIII. — Dr.  P.,  aged  sixty-five.  Connected  with  the  bed- 
room in  which  he  and  his  wife  sleep,  is  a  little  room  in  which  there  is  a  water- 
closet,  which  they  never  use  in  winter-tinje,  and  only  rarely  in  summer;  so 
that  the  closet  is  seldom  flushed,  and  it  is  certain  that  the  trap  often  dries 
out.  The  soil-pipe  of  the  water-closet  runs  to  a  hermetically  sealed  cesspool. 
At  times  a  bad  odor  is  noticed  about  this  closet.  In  the  early  part  of  the 
winter  his  wife  was  attacked  by  a  low  form  of  fever,  which  was  followed  by  an 
attack  of  acute  Bright's  disease,  general  oedema,  albumen,  and  casts  in  the 
urine,  from  which  she  completely  recovered.  During  his  wife's  illness.  Dr.  P. 
began  to  complain  of  general  weakness,  numbness  of  extremities,  dyspnoea, 
palpitation,  insomnia,  pain  in  the  occiput,  failing  eyesight,  and  confusion  of 
mind.  These  symptoms  have  continued  up  to  the  present  time.  Micturition 
is  frequent.     Urine  is  abundant  and  contains  a  small  amount  of  albumen  and 
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nianj'  finelj-  granular  casts  of  small  calibre.     Otherwise  phj-sical  examination 
is  negative,  except  for  a  high  arterial  tension. 

The  occurrence  of  Bright's  disease  almost  simultaneously  in  the 
wife  and  husband,  makes  it  probable  that  there  is  some  local  cause 
for  the  disease,  and  taken  in  connection  with  the  case  of  Miss  S., 
renders  it  very  probable  that  this  local  cause  is  sewer-gas,  and  this 
probability  is  strengthened  by  the  seven  cases  which  follow. 

Cases  IX.  and  X. — iMr.  K.,  aged  sixty-eight.  Connected  with  his  bed- 
room was  a  bath-room,  the  plumbing  of  which  was  in  very  bad  condition, 
allowing  a  free  escape  of  sewer-gas,  and  under  the  basement  floor  the  house 
drain  was  broken  and  a  large  pool  of  sewage  had  gradually  formed  into  which 
a  workman,  who  unsuspectingly  walked  over  it,  sank  to  his  knees.  Mr.  K. 
came  to  the  office  May  8th,  complaining  of  great  weakness,  dyspnoea  on  exer- 
tion, and  looked  haggard  and  miserable.  At  that  time  his  urine  contained  no 
albumen.  He  grew  rapidly  worse,  and  the  next  night  his  dyspnoea  became 
orthopnoea,  he  had  complete  anorexia,  he  developed  general  oedema  and  oedema 
of  the  lungs,  and  his  urine  became  scanty  and  contained  a  large  quantity  of 
albumen,  together  with  hj'aHne  and  granular  casts.  On  May  17th  he  became 
delirious,  then  comatose,  and  died  on  May  20th,  twelve  days  after  he  first  came 
to  the  office  for  medical  advice.  His  wife  soon  afterward  began  to  present  the 
same  symptoms:  dj'spnoea,  prostration,  haggard  face,  etc.  It  was  then  sus- 
pected that  the  plumbing  was  in  bad  order,  and  an  examination  revealed  the 
condition  of  things  described  above.  Mrs.  K.  was  removed  to  a  room  entirely 
unconnected  with  the  plumbing  and  made  a  rapid  and  complete  recovery. 

Case  XL — Mrs.  Gr. ,  aged  fifty-six.  In  March  she  had  an  attack  of  indiges- 
tion, at  which  time  her  urine  was  examined  and  found  to  contain  no  albumen. 
On  the  following  May  she  removed  into  another  house,  and  after  that  time 
she  did  not  feel  well.  About  the  middle  of  July  an  attack  of  acute  Bright's 
disease  was  ushered  in  by  a  chill,  vomiting,  and  diarrhoea.  The  urine  contained 
one-eighth  per  cent,  of  albumen  and  numerous  hyaline  and  finely  granular  casts 
of  small  calibre.  During  the  first  few  days  of  her  sickness  she  had  numerous 
chills  and  a  low  form  of  fever,  the  temperature  not  rising  above  101° ;  and 
during  the  whole  sickness  she  was  extremely  prostrated,  so  that  she  could  not 
raise  herself  up  in  bed  ;  she  also  had  absolute  anorexia  and  a  profuse  diarrhoea. 
An  examination  of  the  house  revealed  numerous  leaks  in  the  soil  pipes,  one 
hole  being  two  inches  square,  through  which  there  was  a  free  escape  of  sewer- 
gas.  The  plumbing  was  repaired,  and,  as  soon  as  it  was  possible,  ]Mrs.  Gr.  was 
removed  to  another  house.  The  albumen  had  disappeared  from  the  urine  by 
the  end  of  July,  and  on  August  20th  she  was  able  to  walk  out  on  the  street, 
although  she  did  not  recover  her  strength  for  several  months. 

Case  XII. — Mr.  C,  aged  sixty,  as  a  contractor,  worked  for  a  long  time  at  a 
very  foul  sewer.  Before  he  had  finished  working  at  it,  he  was  seized  with 
weakness,  dyspnoea,  and  oedema,  and  an  examination  of  his  urine  showed  one- 
sixth  per  cent,  of  albumen  and  numerous  hyaline  and  granular  casts.     He 
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continued  to  present  the  S3'aiptoms  of  chronic  Bright's  disease,  and  died,  after 
a  sickness  of  less  than  a  year,  from  uraemic  poisoning. 

Case  XIII. — Mr.  H.,  aged  seventy-five.  About  a  year  and  a  half  ago  he 
moved  his  office,  where  he  worked  more  than  ten  hours  a  day,  to  a  room  which 
was  heated  by  hot  air  contaminated  by  sewer-gas,  so  that  when  the  room  was 
shut  up  for  a  few  days  the  air  became  extremely  offensive.  At  the  time  of 
moving  into  this  office  Mr.  H.  was  an  unusually  vigorous  man  for  his  age.  A 
month  or  two  later  he  began  to  be  troubled  by  diarrhoea  and  frequent  micturi- 
tion. To  these  symptoms  were  added  dyspnoea,  palpitation,  sweating,  frontal 
headache,  and  faihng  e\'esight.  The  dyspnoea  then  became  orthopnoea,  and 
oedema  of  the  legs  appeared.  The  pulse  was  quick,  irregular,  and  intermittent. 
The  heart's  action  was  violent  and  irregular;  the  area  of  cardiac  dulness  was 
increased,  but  no  murmurs  could  be  heard.  The  urine  contained  one-eighth 
per  cent,  of  albumen  and  a  few  hj-aline  casts.  Mr.  H.  is  still  living.  He  has 
ascites  and  much  oedema,  and  a  very  irregular  and  labored  action  of  the  heart. 

Case  XIV. — Mr.  X.,  aged  fifty-five,  went  to  work  in  an  office  in  which  there 
was  a  stationary  washstand,  the  soil-pipe  of  which  was  untrapped  and  allowed 
a  free  escape  of  sewer-gas.  The  previous  occupant  of  this  office  died,  and  his 
death  certificate  read  fatty  degeneration  of  the  heart,  although  he  was  said  to 
have  had  Bright's  disease  also.  Mr.  X.,  soon  after  commencing  work  in  this 
office,  began  to  be  troubled  by  dyspnoea  on  exertion,  headache,  and  general 
weakness.  The  dj'spnoea  and  weakness  became  extreme,  and  about  a  year 
after  commencing  work  in  this  office  he  was  suddenly  seized  with  a  right-sided 
hemiplegia,  followed  in  a  few  hours  by  coma  of  .short  duration.  At  that  time 
the  urine  was  examined  and  found  to  contain  one  sixth  per  cent,  of  albumen, 
and  hyaline  and  finely  granular  casts.  The  pulse  was  irregular  and  inter- 
mittent. The  heart's  action  was  violent  and  labored  ;  area  of  cardiac  dulness 
was  increased;  no  murmurs;  arterial  tension  high.  He  left  his  office  and 
travelled  about,  and  improved  .^^lowly  but  steadily.  His  urine  was  last  examined 
six  months  ago,  at  which  time  it  still  contained  albumen  and  casts.  His  heart's 
action  continued  labored,  and  he  was  feeble.  Since  that  time  I  hear  that  he 
has  continued  to  improve  in  strength. 

Case  XY . — Mr.  S.,  aged  fifty.  In  the  cellar  of  his  store,  in  which  he  spent 
most  of  his  time,  there  was  a  large  opening  into  the  drain.  In  the  ujiddle  of 
the  winter  he  began  to  be  troubled  by  dj'spnoea  and  general  weakness.  Pulse 
was  rapid  and  feeble  ;  heart's  action  was  extremely  labored  :  urine  contained  a 
large  amount  of  albumen  (three-quarters  per  cent.),  and  hyaline  and  finely 
granular  casts.  He  developed  ascites  and  general  oedema,  and  a  secondary 
pleuritis  and  pericarditis,  and  finally  died  from  exhaustion. 

These  last  ten  cases  make  it  very  probable  that  one  of  the  effects 
of  chronic  sewer-gas  poi.souiug  is  some  form  of  nephriti.>*.  In  the 
ab.sence  of  antopsics  the  nature  of  tlie  renal  lesion  cannot  be  deter- 
mined. In  all  the  eases  there  were  diarrhoea  and  extreme  })rostrati()n. 
In  almost  all  of  the  cases  the  quantity  of  albumen  in  the  urine  was 
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rather  small,  aud  iu  the  case  of  Mr.  K.  (Case  IX.),  when  he  first 
presented  the  symptoms  of  dyspnoea  and  prostration,  albnmen  was 
absent  from  the  urine  and  did  not  appear  till  several  days  later  -^  so 
that  it  seems  in  these  cases  as  thougli  the  symptoms  can  hardly  be 
altogether  explained  by  the  nephritis,  but  rather  that  the  change  in 
the  kidneys  is  only  one  manifestation  of  a  general  infection  of  the 
body  by  the  poison  of  the  sewer-gas. 

In  the  last  three  cases  there  was  a  very  labored  action  of  the  heart; 
a  greater  degree  of  cardiac  disturbance  even  than  is  usually  met 
with  in  Bright's  disease ;  so  that  it  is  a  question  whether  the  poison 
of  sev\'er-gas  does  not  cause  a  degeneration  of  the  heart's  substance  as 
well  as  of  that  of  the  kidney.^  Tiiat  this  is  not  improbable,  appears 
from  the  following  case,  in  which,  in  addition  to  the  general  prostra- 
tion, the  heart  seems  to  have  been  especially  involved,  although  there 
was  no  evidence  of  any  renal  lesion. 

Case  XVI. — Mrs.  E.,  aged  forty-eight.  The  very  unsanitary  condition  of 
her  bedroom  (whicli  was  not  discovered  till  just  before  her  death)  was  described 
in  reporting  the  case  of  her  husband  (Case  I.),  who  for  years  vomited  every 
morning.  Mrs.  E.,  who  tad  previously  been  a  strong,  healthy  woman,  occupied 
this  room  for  seven  years,  during  the  whole  of  which  time  she  felt  weak, 
miserable,  and  nervous.  Her  principal  symptoms  during  these  years  were 
great  weakness  and  nervousness,  loss  of  appetite,  dyspnoea,  palpitation,  and 
vomiting ;  occasionally  there  was  bloody  vomitus  at  the  time  of  menstruation, 
but  only  when  the  menstruation  was  imperfect.  She  grew  steadily  weaker,  so 
that  during  the  last  month  of  her  life  she  could  hardly  walk  across  the  room, 
and  her  stomach  was  so  irritable  that  she  vomited  almost  all  her  food.  She 
was  anaemic  and  fleshy,  but  her  flesh  was  soft  and  flabby.  Pulse  was  small, 
110.  Heart's  action  irregular  and  labored.  Great  enlargement  of  the  liver 
and  of  the  spleen,  apparently  the  result  of  passive  congestion.  Her  urine  was 
several  times  examined,  and  was  found  to  contain  neither  albumen  nor  casts. 
Her  pulse  became  more  and  more  rapid,  being  120  a  fortnight  before  she  died, 
and  during  the  last  week  of  her  life  was  too  rapid  and  irregular  to  be  counted. 
Toward  the  end  of  her  illness  she  had  .several  attacks  of  precordial  pain,  and 
on  the  last  day  of  her  life  she  had  two  severe  attacks  of  angina  pectoris,  which 

'  111  tliis  CDUnectioii  compare  tlio  first  case  rciiorteJ  liy  C.  Ilaii.lliild  .Jones  (Jlidical  Times  and 
Gazette,  July,  1871,  p.  9). 

*  I  liave  seen  a  number  of  cases,  each  one  of  wliicli  is  too  imperfect  to  report,  but  wbicli  taken 
collectively  lead  me  to  believe  that  there  is  a  form  of  dise;ise,  rather  ditTicult  of  exact  diagnosis,  which 
presents  the  symptoms  of  prostration,  emaciation,  aiifcmia,  anorexia,  u-'dema,  dyspua-a,  and  diarihoea, 
and  the  physical  signs  of  a  weak  heart,  often,  but  not  always,  associated  with  a  small  amount  of 
albumen  and  sometimes  with  cast*  in  the  urine,  and  occasionally  with  ceiiema  of  the  lungs,  and  which 
is  due  to  sewer-gas  poisoning.  Uecovery  usually  takei  place  in  these  cases  wlien  the  patient  is  removed 
from  the  sewer-gas  infection. 
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were  relieved  by  hot  applications  and  inhalations  of  nitrite  of  amyl.  Soon 
after  the  last  attack  she  became  comatose,  and  died  in  a  few  hours.  No 
autopsy  was  allowed. 

A  common  effect  of  sewer-gas  poisoning  is  a  condition  of  general 
weakness,  and  I  am  inclined  to  think  that  some  cases  of  nervous  pros- 
tration are  due  to  this  cause.^  Indeed,  weakness,  irritability,  loss  of 
appetite,  dull  headache,  and  drowsiness,  are  a  group  of  symptoms 
which  play  a  principal  part  in  almost  every  form  of  disease  due  to 
sewer-gas  poisoning ;  but  there  are  some  cases,  such  as  the  following, 
in  which  these  symptoms  are  alone  present  and  constitute  the  entire 
disease.^ 

Case  XVII. — Mrs.  K.,  aged  fiftj'-five.  The  cold-air  box  of  the  furnace  in 
her  house  was  connected  indirectly  with  the  drain.  For  several  years  she  has 
suflPered  in  the  winter  time  from  loss  of  appetite,  diarrhoea,  vertigo,  drowsi- 
ness, and  great  prostration.  She  was  tired  out  on  slight  exertion,  was  great^ 
depressed,  and  every  duty  seemed  a  mountain  in  her  path.  She  continued  t 
grow  weaker  until  she  could  scarcely  walk.  Her  temperature  was  normal. 
Pulse  110.  The  urine  was  free  from  albumen.  Although  scarcely  able  to 
be  out  of  bed  she  was  sent  south  and  improved  rapidly.  In  her  absence  the 
house  was  put  in  good  sanitary  condition,  and  after  her  return  .she  continued 
to  improve,  and  is  now  well. 

Case  XYIII. — Mrs.  Y.,  aged  sixty.  The  plumbing  in  her  house  was  old, 
and  was  in  very  bad  condition,  there  being  a  number  of  leaks  in  the  soil  pipes. 
During  the  winter  she  has  frequently  had  attacks  of  chilliness.  In  April  she 
began  to  feel  very  weak  and  miserable,  had  no  appetite,  complained  of  dull 
headache  and  of  great  drowsiness,  she  was  much  depressed  and  did  not  feel 
able  to  accomplish  anything.  At  the  same  time  that  Mrs.  Y.  suffered  in  this 
way  her  daughter  became  feverish,  and  had  a  typical  attack  of  typhoid  fever. 
A  servant  in  the  house  had  a  succession  of  sore  throats  and  headaches  during 
the  whole  winter.  Mrs.  V.  went  away  from  her  house  while  it  was  being  re- 
paired, and  gradually  regained  her  health  and  strength. 

Case  XIX. — Mr.  T.,  aged  twenty-six,  lived  for  a  short  time  in  the  house 
the  unsanitary  condition  of  which  was  described  under  Case  I.  During  the 
whole  time  that  he  was  living  in  this  house  he  felt  weak  and  wretched,  had  a 
dull  headache,  no  appetite,  and  was  drowsy.  He  recovered  very  soon  after 
leaving  the  house. 

In  all  of"  these  cases  of  general  weakness  the  patients  have  com- 
plained of  great  drowsiue.-^s,  and  this,  in  my  experience,  is  one  of  the 

'  Compart-  Morrill  (Bost.  Med.  and  Surg.  .lourii.,  Dec.  1884,  p.  5^1.) 

-  Compare  Eaton  (Sanitary  Record,  1885-80,  p.  525),  and  Cosgrave  (Trans.  Acad.  Med.,  Ireland,  1855, 
iii.  p.  365,  case  10.) 
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first  and  most  constant  symptoms  of  sewer-gas  poisoning.     In  the 
following  case  it  was  the  only  symptom. 

Case  XX. — Mrs.  F.,  aged  sixty,  in  consequence  of  anxiety  and  worry  got 
into  a  condition  of  great  nervous  exhaustion,  and  was  greatly  troubled  by  in- 
somnia. In  the  midst  of  this  condition  she  moved  into  a  house,  the  plumbing 
of  which  was  found  to  be  in  a  very  defective  condition,  allowing  the  escape  of 
sewer-gas  in  all  parts.  As  soon  as  this  was  discovered  she  was  taken  to  another 
house,  but  during  the  five  days  that  she  remained  in  the  house  with  defective 
plumbing  her  obstinate  insomnia  disappeared,  and  she  slept  not  only  during 
the  night,  but  also  during  most  of  the  day.  When  she  left  this  house,  how- 
ever, her  insomnia  returned. 

Chronic  sewer-gas  poisoning  often  manifests  itself  in  an  irregular 
low  form  of  fever,  either  witli  or  without  chills,  as  is  seen  in  the  fol- 
lowing cases,^ 

Case  XXI. — Mr.  M.,  aged  sixty-seven,  had  locomotor  ataxia  for  several 
years,  and  had  been  pretty  closely  confined  to  his  sitting-room  and  bedroom, 
both  of  which  were  on  the  same  floor,  and  between  them  with  doors  always 
wide  open^  was  an  old-fashioned  pan  closet,  which  was  found  by  the  pepper- 
mint test  to  leak  badly,  and  on  examination  the  cement  was  found  to  have 
fallen  away  from  the  joint  of  the  soil-pipe,  leaving  a  large  opening.  Mr.  M. 
was  suddenly  seized  with  a  severe  chill,  followed  by  fever  and  by  a  delirious, 
semi-comatose  state.  During  the  next  week  he  had  frequent  chills,  followed 
by  high  fever  and  sweating.  He  was  frequently  comatose  during  and  after 
the  chills,  and  was  much  of  the  time  delirious.  The  chills  occurred  once  or 
twice  a  day  at  no  regular  hour,  usually  in  the  morning,  and  occasionallj'  in  the 
afternoon  also.  The  leak  in  the  water-closet  was  then  discovered.  It  was 
found  impossible  to  remove  him  efi'ectually  from  the  sewer-gas  poisoning,  but 
he  was  moved  into  a  hall  bedroom  and  the  water-closet  door  was  kept  shut, 
with  the  result,  that  he  had  one  slight  chill  on  the  day  that  he  was  moved, 
but  no  more,  and  the  temperature  fell  to  99.5°  the  next  day,  and  was  afterward 
normal.  He  continued  to  have  absolute  anorexia,  grew  steadily  weaker  and 
weaker,  and  finally  died  from  exhaustion. 

Case  XXII. — Dr.  H.,  aged  thirty-one.  On  February  7th  he  did  not  feel 
well  and  had  no  appetite,  and  in  the  evening  his  temperature  was  102°.  He 
did  not  feel  well  during  the  next  week,  but  his  temperature  continued  normal 
till  the  evening  of  February  13th,  when  it  was  again  102°.  He  then  began  to 
be  troubled  by  a  severe  dry  cough  ;  his  appetite  continued  poor,  but  his  tem- 
perature continued  normal  till  the  evening  of  February  19th  (another  interval 
of  six  days),  when  it  was  103°.  After  that  time  the  temperature  continued 
elevated,  being  a  little  above  normal  in  the  morning  and  rising  to  102°  or  103° 

>  Compare  Burrull  (N.  Y.  Hosp.  Gazette,  1870,  vi.  p.  G62),  Nourse  (Sanitary  Record,  Oct.  1880,  p. 
127),  Trask  (N.  Y.  Med.  Record,  Oct.  IC,  18761,  and  Noel  (Am  Pub.  Health  Assoc.  Reports,  187C,  p.  352). 
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in  the  evening.  On  February  21st  he  discovered  a  very  bad  break  in  the 
drain  beneath  the  kitchen  floor.  The  ceihng  of  the  kitchen  was  broken,  and 
above  it  was  his  bedroom  with  a  poor  floor,  thus  allowing  the  foul  air  an  easy 
access  to  his  bedroom.  The  break  in  the  drain  was  repaired  as  soon  as  possible. 
On  the  24th,  25th,  and  26th  he  had  slight  epistaxis ;  bowels  were  rather  con- 
stipated ;  the  dry,  troublesome  cough  continued.  On  February  27th  the 
temperature  was  A.  M.  99°,  P.  M.  104°.  On  the  28th  A.  m.  101°,  P.  M.  102.7°. 
On  March  1st,  A.  M.  99.5°,  P.  m.  99.5°.  After  this  the  temperature  remained 
normal,  his  appetite  slowly  returned,  and  he  gradually  recovered  the  flesh  which 
he  had  lost. 

Such  cases  of  fever  have  been  frequently  reported.  The  epistaxis 
and  the  dry,  troublesome  cough  recall  typhoid  fever. 

Case  XXIII. — Mr.  P.,  aged  thirty-four.  In  an  alcove  off  from  his  bedroom 
is  a  stationary  washstand  in  which  there  was  a  leak  and  consequent  escape  of 
sewer-gas.  He  was  attacked  by  pain  in  his  head  and  back,  loss  of  appetite, 
and  great  prostration.  He  had  a  low  form  of  fever  for  two  weeks,  the  tem- 
perature being  101°  every  night  with  great  regulai-ity,  and  between  99.5°  and 
100°  each  morning.  After  two  weeks  of  this  low  form  of  fever,  the  tempera- 
ture commenced  to  rise ;  and  the  spleen  became  enlarged,  although  it  was  not 
so  before.  At  the  same  time,  diarrhoea  commenced,  and  there  were  tenderness 
and  gurgling  in  the  right  iliac  fossa.  A  couple  of  days  later  he  had  an  epis- 
taxis, and  about  a  week  later  rose  spots  appeared.  In  other  words,  after  a  low 
form  of  fever  continuing  for  two  weeks,  an  attack  of  typhoid  fever  commenced 
with  all  the  typical  symptoms,  which  then  appeared  for  the  first  time.  The 
typhoid  fever  ran  a  perfectly  regular  course  and  lai^ted  three  weeks,  In  this 
case,  then,  the  sewer-gas  poisoning  produced  a  low  form  of  fever,  during  the 
course  of  which  the  system  became  infected  with  the  typhoid  fever  germ, 
probably  also  from  the  sewer-gas. 

Under  Case  IV.  and  Case  XVIII.  sore  throats  have  been  men- 
tioned as  occurring  in  houses  at  the  same  time  with  other  forms  of 
disease  due  to  sewer-gas  poisoning,  and  cases  of  sore  throat  have  often 
been  reported  as  being  due  to  sewer-gas  poisoning.'  In  many  of 
these  cases  the  sore  throat  has  a  diphtheritic  character,  as  in  the 
following  case  : 

Case  XXIV. — Mrs.  C-,  aged  sixty,  lives  in  a  house  in  which,  within  two 
months,  there  has  been  a  case  of  pneumonia,  a  case  of  erysipelas,  and  a  case  of 
measles  in  the  adult.  Underneath  the  basement  floor  there  was  a  bad  break 
in  the  drain.     One  evening  the  stench  from  this  drain  was  very  off"ensive,  and 

>  Compare  Curden  (Brit.  Mefi.  Juuni.,  JIarch,  1884,  p.  600),  Davis  (Sanitary  Reconl,  I\Iarcli,  1885,  p. 
401),  Browu  (Brit.  Med.  Jourii.,  March,  1879,  p.  346),  Morrill  (Boston  Med.  and  Surg.  Journ.,  December, 
1884,  p.  531),  and  Nourse  (Sanitary  Record,  October,  1880,  p.  127). 
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Mrs.  C,  who  was  sitting  in  the  basement,  was  seized  with  a  chill,  headache, 
and  sore  throat.  That  night  she  was  feverish,  and  the  nest  morning  there 
was  a  compact  oval  patch  of  white  membrane  on  each  tonsil,  measuring  about 
one-half  bj'  one-quarter  inch  in  its  long  and  short  diameters,  respectively.  In 
thirtN'-six  hours  these  patches  fell  oif,  leaving  quite  deep  ulcers,  which  slowly 
healed.  There  was  no  enlargement  of  the  cervical  glands.  The  throat  was 
sore  and  deglutition  was  painful.  Pulse  varied  from  80  to  90.  Temperature 
was  100.5°  in  the  morning,  and  102.5°  in  the  evening.  On  the  fourth  day  of  the 
disease  the  fever  left  her,  and  she  felt  in  every  way  so  much  better  that, 
although  still  very  weak,  she  considered  the  disease  as  over,  as  indeed  it  was, 
although  she  continued  greatly  prostrated  for  several  weeks. 

Such  eases  as  these  may  be  considered  either  as  mild  forms  of 
diphtheria,  which  they  probably  are,  or  they  may  be  coDsidered  as 
necrotic  tonsillitis,  following  the  classification  in  Sfriimjiell's  Text-hook 
of  Medicine. 

Not  infrequently  sewer-gas  poisoning  shows  itself  in  disea.se  of  the 
nervous  .system.  The  most  common  of  these  diseases  thus  produced 
is  neuralgia,  as  can  be  seen  from  the  following  cases  •} 

Case  XXV. — Mrs.  L.,  aged  thirty,  slept  in  a  middle  room  opening  out  of  a 
bath-room.  An  examination  of  the  plumbing  showed  that  it  was  very  old  and 
leaked  in  almost  all  parts,  the  bath-room  being  particularly  defective.  During 
five  or  six  weeks  she  suffered  from  intense  neuralgic  pains,  which  commenced 
in  the  lumbar  region  and  extended  around  into  the  groins,  and  down  the 
posterior  and  outer  surfivces  of  the  thighs  and  legs.  These  pains  recurred 
daily,  and  were  so  intense  as  not  only  to  require  morphia  hypodermatically,  but 
they  reduced  the  patient  to  a  very  low  and  precarious  condition.  She  was  also 
extremely  weak,  and  had  no  appetite.  When  the  trouble  with  the  drain  was 
discovered,  she  was  moved  to  another  house.  After  she  was  taken  to  the 
other  house  there  was  no  return  of  the  pain,  her  appetite  returned,  and  she 
quickly  regained  her  strength.  There  could  hardly  be  a  more  striking  example 
of  neuralgia  due  to  sewer-gas  poisoning  than  this  one. 

Case  XXVI. — Mrs.  T.,  aged  thirty-two,  lives  in  a  house  in  which  the 
plumbing  was  found  to  be  in  an  extremely  defective  condition.  In  the  latter 
part  of  December  she  had  an  attack  of  fever  lasting  three  days ;  the  evening 
temperature  being  103.8°  on  one  night  and  103°  on  another.  Even  after  the 
fever  left  her  she  continued  to  be  weak  and  to  have  no  appetite.  On  the  first 
of  January  she  was  attacked  with  severe  neuralgia  of  the  ninth  right  inter- 
costal nerve,  which  continued  till  the  third  week  of  January,  when  she  went 
out  of  town.  Early  in  February  she  returned  to  her  house,  and  on  the  second 
day  the  pain  returned  and  was  accompanied  by  a  slight  attack  of  jaundice. 

•  Coniiarc  Morrill  (Boston  Mofl.  und  Surg.  .Juiiro.,  December,  1S84,  p.  531). 


SEWER-GAS    POISONING.  Ill 

She  then  moved  into  another  house,  and  in  a  couple  of  daj-s  her  neuralgia 
ceased,  and  in  a  week  the  jaundice  disappeared  also.^ 

There  is  another  form  of  nervous  disease  which  I  am  inclined  to 
think  may  also  be  caused  bv  sewerage,  and  that  is,  myelitis  of  the 
anterior  horns,  which  is  probably  an  infections  disease. 

Case  XXVII.— Mr.  B.,  aged  twentj'-nine,  worked  in  a  little  wooden  shed 
built  on  the  very  edge  of  the  Albany  Basin,  and  jast  over  the  outlet  of  one  of 
the  principal  city  sewers.  The  stench  at  times  was  so  bad  that  the  clerks  had 
to  relieve  each  other  frequently  and  go  up  the  street  for  a  little  fresh  air.  He 
worked  in  this  place,  from  May  till  October,  for  three  summers.  During  the 
third  summer  he  noticed  that  he  was  very  drowsy  during  the  day,  although 
somewhat  restless  at  night,  and  that  his  appetite  was  verj"  bad.  On  the  first 
of  September,  1880,  at  5  P.  M  ,  his  legs  suddenly  gave  way  from  under  him  and 
he  fell.  He  managed  to  walk  home,  and  to  creep  up  stairs  on  his  hands  and 
knees.  The  next  day  he  could  move  his  arms  and  legs  a  little,  but  in  less  than 
three  days  he  lost  completely  all  power  of  voluntary  movement,  except  that  he 
could  masticate  his  food  pretty  well ;  for  a  short  time  he  was  unable  to  close 
his  eyes.  There  was  no  disturbance  of  sensibility,  but  a  complete  loss  of  all  the 
reflexes — superficial,  deep,  and  organic.  He  went  through  a  typical  attack  of 
myelitis  of  the  anterior  horns,  with  great  muscular  atrophy  and  the  electrical 
reaction  of  degeneration.  At  the  end  of  a  year  he  could  get  about  on  crutches, 
and  in  about  two  years  and  a  half  he  could  walk  without  a  cane.  Even  at  the 
present  time,  seven  years  after  the  attack,  he  is  emaciated  and  weak. 

Case  XXVIII. — Mr.  B.,  aged  fortj'-two,  was  obliged  to  inspect  for  several 
weeks  a  sewer  which  was  being  repaired  and  which  emitted  a  very  bad  stench. 
In  the  course  of  this  inspection  he  was  attacked  by  a  chill,  followed  by  fever, 
and  during  three  weeks  he  had  a  low,  continued  fever  with  frequent  chills. 
After  the  fever  ceased  he  did  not  regain  his  health,  but  during  the  next  3'ear 
steadily  lost  flesh  and  strength,  his  appetite  became  poor,  he  had  neuralgic 
pains  in  various  parts  of  the  body,  and  his  health  failed  in  every  way.  His 
urine  was  free  from  albumen  and  casts.  At  the  end  of  a  year  his  legs  sud- 
denly gave  way  under  him,  and  he  fell  several  times  in  the  street.  He  then 
developed  a  well-marked  case  of  myelitis  of  the  anterior  horns,  from  which, 
after  several  years,  he  made  a  complete  recovery,  and  is  now  in  good  health. 

Finally  I  Mill  report  a  case  in  which  the  diagnosis  as  to  the  nature 
of  the  disease  is  doubtful,  but  which  seems  to  be  an  luidoubted  case 
of  sewer-gas  poisoning. 

Case  XXIX. — J.  L. ,  aged  six  and  a  half,  slept  in  a  middle  bedroom,  with 
connecting  bath-room,  in  a  house  in  which  there  was  a  free  escape  of  sewer- 
gas,  especially  in  this  bath-room.     The  sanitary  condition  of  the  house  was 

1  Jaundice  has  been  noticed  in  cases  of  sewer-gas  poisoning,  by  C.  Haiidfield  Joues  (Med.  Times  and 
Gazette,  July,  1879,  p.  0)  and  by  Burrall  (N.  Y.  IIosp.  Gazette,  1879,  vii.  p.  662). 
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described  under  the  case  of  his  mother  (Case  XXV.),  who  presented  a  well- 
marked  case  of  severe  neuralgia  due  to  sewer-gas  poisoning,  His  grandmother 
who  had  lived  in  the  same  house  suffered  from  great  prostration  and  an  obsti- 
nate bronchitis,^  both  of  which  quickly  disappeared  when  she  moved  to  another 
house.  I  saw  the  bo}'  in  consultation  once  onlj'.  He  had  for  a  week  or  more 
such  a  severe  frontal  headache,  probably  of  a  neuralgic  character,  as  to  sug- 
gest the  possibility  of  cerebral  disease  ;  but  no  other  cerebral  symptoms  could 
then  be  discovered.  His  tongue  was  coated,  pulse  was  rapid,  there  was  decided 
enlargement  of  the  spleen,  and  his  urine  contained  albumen.  During  the  first 
two  weeks  of  his  sickness  he  had  a  fever  ranging  from  99°  in  the  morning  to 
between  100°  and  101°  in  the  evening.  He  became  extremely  emaciated. 
About  a  week  before  his  death,  there  was  during  several  days  a  partial  sup- 
pression of  urine.  Cheyne- Stokes  respiration  appeared,  he  gradually  sank, 
and  without  any  expression  of  pain  on  his  face,  he  died,  a  little  less  than  three 
weeks  after  the  commencement  of  his  sickness.     No  autopsy  was  allowed. 

In  all  of  these  twenty-nine  cases  there  was  an  escape  of  a  large 
amount  of  sewer-gas  into  the  air  which  the  patient  breathed,  and  at 
the  time  that  each  case  was  observed  it  seemed  extremely  probable 
that  the  sewer-gas  was  the  cause  of  the  disease.  I  have  notes  of  a 
number  of  other  cases  of  this  class,  but  as  they  are  not  in  all  respects 
convincing,  I  have  not  reported  them;  and  I  would  only  say  that  it 
seems  to  me  that  phthisis,  and  also  diabetes  and  mellitus,  may  some- 
times have  their  origin  in  sewer-gas  poisoning.^ 

From  a  consideration  of  these  twenty-nine  cases  we  may  conclude 
that  it  is  probable  that  the  following  conditions  may  result  from 
sewer-gas  poisoning : 

1st.  Vomiting  and  purging,  either  separately  or  combined. 

2d.  A  form  of  nephritis. 

3d.  General  debility;  in  some  cases  of  which  the  heart  is  espe- 
ally  involved. 

4th.  Fever,  which  is  frequently  accompanied  by  chills. 

5th.  Sore  throat,  Avhich  is  frequently  of  a  diphtheritic  c-haracter. 

'  In  regard  to  bronchitis  due  to  sewer-gas  poisoning,  compare  Nourse  (Sanitary  Record,  Oct.  1880,  p. 
127),  and  Ward  (Sanitary  Kecord,  1880-81,  N.  S.  ii.  p.  411). 

2  In  addition  tutlie  numerous  reported  cases  of  disease  due  to  sower-gas  iwisoning  mentioned  in  the 
notes  to  tliis  pajier,  there  are  some  other  forms  of  disease  which  it  is  claimed  are  due  to  sewer-gas 
poisoning.  Tims,  Playfair  (Lancet,  Feb  ,  1887,  p.  2.")!),  Oosgrave  (Trans.  Acad.  Med.,  Ireland,  1885,  iii.  p. 
365),  Brown  (Brit.  Med.  Journ.,  Marcli,  1879,  p.  346),  and  Trask  (N.  Y.  Med.  Record,  Oct.  IG,  1875),  think 
that  puerperal  fever  may  be  due  to  this  cause  ;  while  Brown  (loc.  cit.),  Owen  (Lancet,  1878,  ii.  }>.  172), 
Cheadle  (Lancet,  Aug.  17,  1878),  and  Noel  (Am.  Pub.  Health  Assoc.  Rep  ,  1876.  p.  362),  think  that 
abscesses  and  enlarged  and  Huiijiuratlng  lymphatic  glands  maybe  due  to  sewer-gas  poisoning;  and 
Cassells  (Edinburgh  Med.  Journ.,  1878,  xviii.  p.  'JlO),  tliinksthat  acute  aural  catarrh  may  bo  duo  to  the 
eime  cause 
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6th.  Neuralgia. 

7th.  Perhaps  also  myelitis  of  the  anterior  horns. 

These  conditions  may  occur  separately,  but  are  frequently  com- 
bined, and  it  is  especially  common  for  the  fever  to  be  associated  with 
the  other  forms  of  sewer-gas  poisoning. 

Finally,  in  cases  of  sewer-gas  poisoning,  there  is  one  group  of 
symptoms  which  is  almost  always  prominent;  and  these  symptoms 
are:  loss  of  appetite,  drowsiness,  extreme  prostration,  and  a  dull,  un- 
pleasant feeling  in  the  head ;  and  whenever  this  group  of  symptoms 
occurs,  not  as  the  result  of  an  attack  of  acute  disease,  but  as  a  chronic 
condition,  we  are  justified  in  suspecting  that  the  patient  is  exposed  to 
sewer-gas  infection. 

If  we  summarize  the  cases  of  sewer-gas  poisoning  which  are  scat- 
tered through  medical  literature,  and  which  have  been  mentioned  in 
the  notes  to  this  paper,  we  find  that  more  or  less  satisfactory  evidence 
has  been  adduced  that  the  following  diseases  may  result  from  sewer- 
gas  poisoning : 

8th.  Zymotic  diseases,  such  as  typhoid  fever,  pneumonia,  diph- 
theria, cholera,  dysentery,  cerebro-spinal  meningitis,  erysipelas,  and 
scarlet  fever  (in  these  cases,  undoubtedly,  the  sewer-gas  merely  acts 
as  a  vehicle  for  the  specific  germs). 

yth.  A  condition  of  asphyxia,  which  in  its  severe  form  is  charac- 
terized by  coma,  convulsions,  and  collapse. 

lOtli.  Puerperal  fever. 

11  til.  Abscesses. 

12tli.  Lymphadenitis. 

13th.  Acute  aural  catarrh  (?). 


DISCUSSION. 

Dr.  W.  W.  Johnston,  Washington. 

This  is  an  instructive  paper  on  an  interesting  subject,  but  I  should  be  sorry 
to  see  its  conclusions  pass  unchallenged.  We  know  how  popular  this  theory 
is,  how  it  succeeded  the  theory  of  malaria,  just  as  malaria  succeeded  the  theory 
of  the  Hver  as  the  cause  of  many  pathological  conditions.  It  needs  something 
more  to  prove  that  sewer-gas  is  a  poison  than  the  mere  coincidence  of  sewer- 
gas  and  the  existence  of  disease.  The  author  has  given  no  direct  proof,  but 
only  coincidences.     Here  is  a  succession  of  cases  of  disease,  some  due  to  infec- 
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tious  agents,  others  due  to  overwork,  and  others  to  other  causes,  and  because 
a  leak  in  the  pipe  can  be  found  and  the  escape  of  sewer-gas  detected,  the  infer- 
ence is  drawn  that  the  gas  is  the  cause  of  the  pathological  condition.  If  this 
theory  is  true,  it  must  cover  all  the  facts.  We  cannot  trace  scarlet  fever,  ery- 
sipelas or  measles  to  sewer-gas,  when  it  is  admitted  that  sewer-gas  alone  can- 
not cause  these  diseases.  Unless  the  author  can  disassociate  the  infectious 
principle  from  the  sewer-gas,  he  has  no  right  to  conclude  that  the  latter  has 
anything  to  do  with  the  induction  of  the  disease. 

With  regard  to  the  unwholesomeness  of  sewer-gas,  I  would  say  that  some 
years  ago  I  suggested  to  a  young  physician  in  Washington  to  investigate  the 
personal  histories  of  the  men  who  worked  in  sewers.  At  that  time  new  sewers 
were  being  built,  and  one  which  received  the  water  and  drainage  from  a  large 
portion  of  the  city  emploj^ed  one  hundred  men.  It  was  found  that  these  men 
were  not  only  rather  free  from  disease,  but  that  they  were  more  exempt  from 
disease  than  those  who  worked  above  ground.  There  was  an  idea  prevalent 
with  them  that  it  was  healthier  to  work  below  the  ground  t'.an  above  it,  and 
malarial  affections  were  more  common  in  those  who  worked  above  ground  in 
the  same  neighborhood  than  among  those  who  worked  in  the  sewers.  This  is 
not  an  isolated  observation.  The  same  thing  has  been  noticed  in  Dublin  and 
in  other  cities,  where  men  work  in  sewers  and  are  constantly  exposed  to  sewer- 
gas.  It  is  irrational  to  think  that  sewer-gas  escaping  into  a  room  is  more 
unwholesome  than  sewer-gas  in  a  sewer.  I  think  that  this  theory  of  sewer-gas 
poisoning  is  really  retarding  the  scientific  investigation  of  disease.  Nothing 
has  done  more  to  advance  the  study  of  disease  than  the  theory  of  its  parasitic 
origin.  In  this  we  have  something  positive  and  clear,  and  in  many  cases  proven 
beyond  the  shadow  of  a  doubt.  There  is  nothing  in  the  sewer-gas  theory  which 
assists  us  or  advances  our  knowledge  of  disease,  nothing  clear  and  not  much 
proven. 

Attention  should  be  called  to  the  remarkable  number  of  interesting  cases 
which  the  author  has  collected.  I  would  not  say  that  sewer-gas  might  not 
produce  anaemia,  prostration,  and  diarrhoea,  but  that  it  has  anything  to  do 
with  the  production  of  infectious  diseases,  or  disease  of  the  gray  matter  of  the 
cord,  or  that  it  can  produce  most  of  the  pathological  conditions  referred  to,  is 
I  think,  open  to  the  gravest  doubt. 


A  CASE  OF  ANEURISM  OF  THE  ABDOMINAL  AORTA. 


By  ISRAEL  T.  DANA,  M.D., 

PORTLAND,  ME. 


0:s  the  6th  of  August,  1886,  I  was  called  to  Naples,  Me.,  to  see  Mr.  A.  H., 
in  consultation  with  Dr.  John  Y.  Lord,  of  that  town.  Dr.  Lord  told  me  the 
patient  had  been  under  his  care  for  a  few  weeks  only;  that  he  had  been  em- 
ployed for  years  in  the  Cumberland  Paper  Mills;  that  his  health  had  been 
gradually  failing  for  a  year  or  two,  till  now  he  was  entirely  incapacitated  from 
all  labor ;  that  he  suffered  from  beating  and  throbbing  about  the  chest  and 
stomach,  dyspepsia,  and  great  nervous  disturbance  and  prostration;  while 
the  nature  of  the  case  remained  obscure. 

I  found  the  patient  presenting  the  general  and  local  symptoms  mentioned. 
Aged  thirty ;  of  previous  robust  health  and  great  powers  of  endurance,  having 
been  famous  for  his  long  walks  through  the  woods;  had  most  of  the  diseases 
of  childhood  and  also  typhoid  fever;  maternal  grandmother  died  of  con- 
sumption, and  his  father  of  heart  disease.  He  was  emaciated,  feeble,  and 
anaemic;  his  weight  was  reduced  from  a  hundred  and  seventy  to  (estimated) 
a  hundred  and  twenty  pounds;  stomach  sensitive,  digestion  weak,  and  pulse 
frequent,  unsteady,  and  irritable. 

The  most  prominent  subjective  symptom  was  a  constant  sensation  of  beat- 
ing and  pulsation  in  and  about  the  epigastrium.  This,  while  constant,  was 
subject  to  paroxysmal  aggravations,  easily  induced  by  mental  excitement  or 
physical  exertion,  and  sometimes  related,  as  he  thought,  to  gastric  derange- 
ments. The  beating  and  pulsation  were  sometimes  so  pronounced  that  his 
wife  said  "It  made  her  nervous  to  lie  near  him  in  bed."  He  suffered  a  good 
deal  from  thirst,  and  from  sensations  of  heat  and  burning  in  the  epigastric 
region,  with  more  or  less  of  associated  soreness  and  tenderness.  Of  late  these 
sensations  seem  to  reach  lower  down,  nearly  to  the  level  of  the  umbilicus. 
At  times,  in  rubbing  over  this  region  with  his  hand,  he  would  find  the  tender 
area  to  be  scarcely  larger  than  a  silver  dollar.  He  was  subject  also  to  sensa- 
tions of  sinking  and  faintness,  referable  to  the  epigastric  region.  He  never 
had  fixed  vertebral  pain  of  the  so-called  "erosive"  sort,  but  had  a  good  deal 
of  pain  of  a  neuralgic  character,  radiating  from  the  epigastrium,  and  varying 
greatly  both  in  intensity  and  extent. 

He  gave  the  following  history :  In  August,  1884,  while  at  work  in  tlje  paper- 
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mill,  he  was  descending  in  a  friction-elevator,  containing  also  a  ton  of  paper, 
when  a  man  who  was  with  him  accidentally  pulled  the  rope  removing  the 
friction,  and  the  elevator  fell  heavily  to  the  floor  below,  a  distance  of  ten  feet. 
Mr.  H.  struck  forcibly  on  the  small  of  his  back  upon  a  narrow  rail,  across  which 
his  body  was  balanced.  He  was  conscious  of  being  badly  bruised,  and  felt 
very  sore  at  the  point  of  the  blow,  both  internally  and  externally,  but  did  not 
entirely  give  up  work  at  the  time.  This  remained  a  permanently  weak  point, 
growing  steadily  more  and  more  troublesome.  As  the  months  rolled  on  he 
observed  that  his  powers  of  endurance  were  waning,  and  he  would  get  out  of 
breath  more  easily.  His  wife  also  observed  that  he  got  tired  quickly,  and 
then  had  a  feeble  and  distressed  look.  He  would  feel  tired  first  at  the  very 
spot  of  the  injury.  Though  gradually  failing  he  did  not  give  up  work  alto- 
gether till  June  25,  1886,  when  he  left  the  mill  and  went  with  his  wife  to  her 
fiither's  house  in  Naples. 

On  examination  of  the  abdomen  anteriorly,  patient  lying  upon  his  back  with 
limbs  drawn  up  and  supported,  I  found,  through  the  thin  walls,  just  above 
the  level  of  the  umbilicus,  and  a  little  to  the  left  of  the  middle  line,  a  small 
roundish  expansile  tumor,  not  quite  as  large  as  a  pullet's  egg.  Taking  it  be- 
tween the  fingers  of  both  hands,  I  recognized  the  fact  that  the  expansion  was 
equable.  There  was  a  single  impulse  related  to  the  cardiac  ventricular  sys- 
tole. There  was  no  backstroke.  There  was  also  a  distinct  blowing  sound 
audible  even  when  the  stethoscope  was  only  gently  pressed  upon  the  tumor. 
Percussion-signs,  owing  to  the  rather  small  size  and  peculiar  surroundings  of 
the  tumor,  were  somewhat  vague. 

On  examination,  posteriorly,  patient  in  sitting  posture,  I  found  a  perfectly 
distinct  independent  centre  of  sound  and  pulsation  near  the  level  of  the 
twelfth  dorsal  vertebra.  The  sound  was  a  double  one,  and  rhythmically 
related  to  the  cardiac  double  sound.  It  was  as  if  a  miniature  heart  were 
there.  The  sounds  were  as  distinct  as  those  heard  over  the  precordial  region. 
Indeed  they  seemed  sharper,  and  more  intense,  and  the  "booming"  quality 
was  pronounced.  The  area  over  which  the  sounds  were  so  distinctly  heard 
■was  sharply  defined,  and  so  limited  as  to  be  mainly  included  within  the  cir- 
cumference of  the  trumpet-end  of  the  stethoscope.  Moving  the  ear  upward, 
along  the  back,  these  sounds  gradually  grew  fainter  till  entirely  lost;  the  true 
cardiac  sounds  were  faintly  audible  in  the  lower  left  infrascapular  region,  and 
between  these  two  centres  of  sound  there  intervened  a  region  of  silence. 
When  I  explained  the  case  to  the  patient  he  said  he  had  himself  become  con- 
scious, within  a  few  weeks,  of  the  fact  of  a  new  centre  of  pulsation  at  the  point 
indicated. 

The  diagnosis  was  clear.  There  was  a  small  aneurism  of  the  aorta  just  after 
its  passage  through  the  diaphragm.  It  was  of  traumatic  origin.  It  seems 
probable,  also,  that  secondary  inflammatory  and  possibly  degenerative  changes 
had  involved  the  aortic  coats  higher  up  than  the  seat  of  the  aneurism.  Pos- 
sibly some  of  the  phenomena  were  due  to  pressure  upon  the  solar  plexus,  or 
splanchnic  nerves. 

My  jjrognosis  was  guarded,  and  on  the  whole  unfavorable.     Some  relief 
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was,  however,  looked  for,  and  in  view  of  the  remarkably  favorable  results,  in 
cases  lately  reported,  from  the  Bellingham-Tuffnell  plan  of  treatment,  some 
hope  was  conveyed  of  at  least  a  partial  cure. 

For  treatment  I  advised  (1)  rest  in  bed,  as  nearly  as  possible  absolute,  to  be 
maintained  for  perhaps  two  months,  aconite  and  belladonna  being  used,  pro 
re  nata,  for  the  heat  and  the  irritability  of  heart-action;  (2)  a  diet  of  bread 
and  meat,  with  cocoa,  milk,  or  tea,  the  total  of  solids  to  be  ten  ounces,  and  of 
liquids  eight  ounces  per  diem;  (3)  iodide  of  potassium,  in  doses  of  twenty 
grains,  three  or  four  times  a  day,  as  best  borne.  The  plan  went  into  imme- 
diate operation,  with  the  exception  of  the  rigid  diet,  to  which  the  patient,  as 
I  afterward  learned  from  Dr.  Lord,  was  very  unwilling  to  submit.  In  view 
of  this  unwillingness,  and  of  the  fact  of  the  immediate  and  progressive  im- 
provement, it  was  not  enforced. 

September  1,  1886,  Dr.  Lord  wrote  me,  "Our  patient  is  improving  steadily 
every  day.  The  motion  in  the  abdomen  is  hardly  felt.  The  pulse  has  fallen 
to  100.  His  appetite  is  reasonably  good,  and  nothing  which  he  eats  seems  to 
hurt  him.  He  has  rested  well  nights,  and  in  fact  has  been  comparatively 
comfortable.  He  is  gaining  some  flesh."  Under  date  of  January  27,  1887, 
he  wrote  again  as  follows :  "  After  two  months  of  rest  in  bed  he  began  to  sit 
up  a  little,  and  gradually  resumed  moderate  exercise  by  walking.  About  the 
middle  of  November  he  began  to  ride  out.  I  think  he  has  gained  twenty-five 
pounds  of  flesh.  He  has  taken  the  iodide  of  potassium  all  the  time  with 
occasional  omissions  of  a  day  or  two.  He  says  he  feels  so  much  better  while 
taking  it  he  is  unwilling  to  leave  it  off"."  Later  reports  were  in  the  same 
strain. 

On  the  10th  of  May,  1887,  I  saw  him  again  at  Cumberland  Mills,  to  which 
village  he  had  returned.  His  wife  said  he  had  been  so  much  better,  and  was 
feeling  so  downhearted  at  being  so  long  idle,  that  he  had  commenced,  the  day 
before,  to  do  a  little  light  work  at  the  mills.  His  work  consisted  in  watching 
the  paper  as  it  moved  by  him  at  a  given  point,  and  removing  any  soiled 
sheets.  There  was  no  lifting  or  other  heavy  work,  and  sometimes  there  would 
be  nothing  to  do  for  twenty  minutes  at  a  time.  I  was  waiting  at  his  house 
for  him  when  he  came  home  to  dinner.  His  wife  was  with  him  and  he  had 
been  walking  perhaps  the  sixteenth  of  a  mile.  He  was  slightly  out  of  breath 
with  the  effort  of  walking,  and  remarked  that  the  mere  announcement  that  I 
had  come  out  to  see  him,  though  he  was  glad  to  see  me,  had  made  his 
heart  palpitate.  His  weight  was  a  hundred  and  fifty-one  pounds;  pulse  100, 
even,  and  fairly  strong;  tongue  clean  and  appetite  good.  He  was  somewhat 
anaemic,  his  nerves  were  easily  disturbed,  he  was  slightly  dy.spnoeic  on  mode- 
rate effort,  and  palpitation  was  easily  induced,  but  he  had  greatly  improved 
since  my  first  visit. 

He  gave  the  following  account  of  himself.  After  my  visit  of  August  lst> 
he  staid  in  bed  for  two  months.  In  about  three  days  after  beginning  the 
treatment  the  thirst  and  burning  at  the  epigastrium  suddenly  left  him.  In 
October,  when  he  began  to  get  up,  the  beating  and  palpitation  were  greatly 
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reduced.  Since  then  they  have  largely  subsided,  till  now,  most  of  the  time  he 
does  not  notice  them  at  all.  He  said  he  was  entirely  free  from  the  beating 
and  palpitation  for  weeks  in  the  early  winter,  till  in  January  he  was  thrown 
from  a  sleigh,  after  which  they  returned  more  or  less  severely  for  several  weeks. 
Exertion,  excitement,  or  worry  brings  them  on  slightly.  From  the  first  they 
have  been  worst  on  waking  in  the  morning,  and  he  has  been  most  free  from  them 
in  the  evening.  Even  within  a  few  days,  while  considering  the  question  of  re- 
suming work,  he  has  had  to  sit  up  in  bed,  on  waking,  with  heart-beating.  The 
throbbing  and  tenderness,  which  he  used  to  feel  at  the  site  of  the  aneurism, 
are  only  rarely  and  slightly  felt  now.  Sometimes  these  sensations  seem  to  him 
as  if  moved  a  little  higher  up,  but  his  fingers  recognize  the  aneurismal  mass 
in  the  old  spot.  "When  he  began  to  get  up  after  his  rest  in  bed,  he  could  not  at 
first  bend  directly  forward  to  pick  up  anything  from  the  floor,  but  had  to  get 
at  it  sideways.  Now  he  can  j^ick  up  anything  naturally.  He  said  he  little 
thought,  at  one  time,  he  should  ever  be  as  well  as  he  now  is.  He  called  my 
attention  to  two  swellings  at  the  base  of  the  neck,  one  on  each  side,  just  above 
the  clavicles  and  near  their  sternal  ends.  His  wife  said  if  he  gets  cold  and 
coughs  hard  they  swell  to  be  "as  large  as  half-hen's  eggs,"  which  is  doubtless 
an  exaggeration.  They  appear  like  saccular  dilatations  of  the  jugular  veins. 
Such  a  lesion  2:)oints  significantly  toward  a  dilated  right  ventricle,  with  tri- 
cuspid insufficiency,  but  there  is  neither  any  murmur  present  nor  jugular 
pulsation. 

On  examination  anteriorly,  the  aneurismal  mass  was  found  in  sitii,  and  not 
increased  in  size,  while  both  impulse  and  expansion  were  diminished,  and  the 
blowing  sound  was  but  faintly  recognizable  through  the  stethoscope.  On  ex- 
amination posteriorly,  the  independent  centre  of  pulsation  and  double  sound 
was  found  as  before,  but  both  motion  and  sound  were  greatly  reduced  in 
amount,  and  the  "  booming  "  quality  of  the  sound  was  gone. 

My  conclusion  as  to  the  present  condition  is  that  a  partial  cure  of 
the  aneurism  has  been  effected,  the  sac  having  been  in  large  measure 
filled  up  with  concentric  layers  of  fibrin;  also,  that  an  inflammation, 
which  probably  involved  the  walls  of  the  aorta  higher  up  than  the 
level  of  the  aneurism,  has  been  largely  or  wholly  reduced.  The 
condition  of  the  patient  is,  therefore,  much  improved. 

My  estimate  of  the  chances  of  final  and  permanent  recovery  is  not 
very  hopeful.  If  the  pecuniary  circumstances  of  the  patient  were 
more  favorable  to  rest  of  body  and  trantjuillity  of  mind  ;  if  he  could 
live  with(jut  either  working  or  worrying  about  the  support  of  him- 
self and  his  family;  and  if  he  could  have  such  recreation  and  change 
of  scene  as  he  might  fancy,  the  prospect  would  be  im])roved.  But 
even  with  all  such  conditions  at  the  best,  I  should  still  make  a  very 
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guarded  prognosis.  There  are  too  many  unfavorable  liabilities.  Em- 
bolism may  easily  occur;  or  suppurative  inflammation  may  arise  in 
the  walls  of  the  sac,  inducing  pyaemia ;  or  atheromatous  degeneration 
may  supervene,  invading  the  aortic  coats  higher  up,  which  have 
already  been  the  seat  of  inflammation ;  or  in  some  other  way,  more 
or  less  direct,  the  aneurism  may  yet  prove  fatal. 


HEMORRHAGIC  INFARCTION. 
By  WILLIAM  H.  WELCH,  M.D., 

BALTIMOBE. 


Of  the  various  aspects  of  the  subject  of  hemorrhagic  infarction,  I 
have  selected  for  my  contribution  to  this  discussion  that  which  relates 
to  the  mechanism  by  which  the  hemorrhage  is  produced  in  the  in- 
farction. 

Together  with  Dr.  F.  P.  Mall,  Fellow  in  Pathology  of  the  Johns 
Hopkins  University,  I  have  undertaken  some  experiments  in  order, 
if  possible,  to  be  able  to  form  an  independent  and  positive  judgment 
as  to  some  of  the  unsettled  questions  which  pertain  to  hemorrhagic 
infarction.  It  seemed  to  me  hardly  worth  while  to  present  to  an 
audience  of  this  character,  merely  a  critical  review  of  the  many 
opinions  which  have  been  and  are  held  as  to  the  mode  of  production 
of  hemorrhagic  infarction. 

Before  communicating  the  results  of  our  experiments,  I  will  call 
your  attention  to  the  history  of  opinion  concerning  the  nature  of 
hemorrhagic  infarction,  in  order  that  we  may  understand  the  present 
aspect  of  the  subject. 

The  first  clear  anatomical  description  of  hemorrhagic  infarction 
was  given  by  Laenuec,^  in  1819,  under  the  name  of  pulmonary 
apoplexy.  He  seems  to  have  regarded  the  condition  as  analogous  to 
cerebral  hemorrhage,  but  he  expressed  no  positive  opinion  as  to  the 
causation. 

After  Laennec,  Bouillaud,-  Cruveilhier',  and  several  others  noted 
the  presence  of  coagula  in  the  arteries  and  veins  adjacent  to  hemor- 
rhagic infarctions,  but,  in  accordance  with  the  pathological  views  of 
that  time,  they  interpreted  these  coagula  as  evidence  of  phlebitis. 

•  Laennec:  De  T Auscultation  Mediate,  t.  ii.  p.  41.     Paris,  1819. 

«  Bouillaud  ;  Arch.  g6n.,  1826,  t.  xii.  p.  392.  '  CruveilUier :  Anat.  Path.,  livr.  iii. 
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This  gave  origin  to  the  doctrine,  advocated  especially  by  Bochdalek/ 
that  hemorrhagic  infarctions  are  inflaniniatorv  in  their  nature  and  due 
to  a  primary  capillary  phlebitis. 

Rokitansky,  in  the  first  edition  of  his  Pathological  Anatomy,  also 
attributed  the  origin  of  hemorrhagic  infarction  to  capillary  thrombosis, 
but,  in  conformity  with  the  humoral  pathology  of  the  Vienna  school, 
he  regarded  this  thrombosis  of  the  capillaries  as  referable  not  to  in- 
flammation but  to  a  change  in  the  constitution  of  the  blood.^ 

Virchow,^  by  his  memorable  articles  on  thrombosis  and  embolism, 
published  between  1846  and  1856,  overthrew  phlebitis  from  the 
dominant  role  in  pathology  which  it  had  assumed  through  the  teach- 
ings of  Cruveilhier,  and  he  introduced  and  established  upon  a  firm 
basis  the  doctrine  of  embolism.  He  did  not,  however,  reach  any 
positive  conclusion  as  to  the  nature  and  mode  of  production  of 
hemorrhagic  infarction.  In  his  earlier  writings  he  was  inclined  to 
regard  the  ante-mortem  coagula  occluding  arteries  leading  to  pul- 
monary hemorrhagic  infarctions  as  secondary  to  the  infarction  and 
not  concerned  in  its  causation.  This  view  was  based  chiefly  upon  his 
failure  to  produce  hemorrhagic  infarction  experimentally  by  injecting 
into  the  blood  emboli  which  lodged  in  branches  of  the  pulmonary 
artery. 

Virchow  subsequently  became  doubtful  as  to  the  secondary  nature 
of  the  plugs  occluding  the  arteries  leading  to  infarctions  by  the 
observation  of  cases  of  hemorrhagic  infarction  of  the  intestine  in  con- 
nection with  embolism  of  the  superior  mesenteric  artery.  In  an 
article  published  in  1852,  reporting  a  case  of  embolism  of  the  superior 
mesenteric  artery,  he  suggested  as  possibilities  most  of  the  explanations 
which  have  since  been  advanced  to  account  for  the  apparently  para- 
doxical phenomenon  that  the  occlusion  of  an  artery  is  followed  by 
hyperaemia  and  hemorrhage  in  the  region  supplied  by  this  artery. 
He  laid  especial  emphasis  upon  changes  in  the  vascular  walls  as  the 
result  of  prolonged  ischsemia  and  upon  increased  pressure  in  the  col- 
lateral vessels.  He  also  dwelt  upon  irregularities  in  the  circulation 
leading  to  stasis  in  some  of  the  open  vessels  of  the  district  whose 

•  Biicbdaick  :  Prager  Vierteljahrgscbrift,  184G,  Bd.  ix. 

2  KokiUnsky:   Ilandb.  d.  Path.  Anat.,  Bd.  ii.  p.  G80  et  ho(i.,  Wion,  1844.      Bd.   i.  p.  243,  Wien, 
1840. 
■'  Virchow  :  GeHammolte  Abliandluiigi.-ii,  1856. 
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artery  is  occluded.  lu  another  connectiou,  when  treating  of  ischaemia, 
Virchow  calls  attention  to  the  possibility  of  a  regurgitant  flow  of 
blood  from  the  veins  M'hen  the  corresponding  arteries  are  obstructed.^ 
A^irchow's  chief  motive  in  adducing  changes  in  the  walls  of  the 
bloodvessels  as  an  essential  factor  in  the  causation  of  hemorrhagic 
infarction  is  the  apparent  impossibility  of  explaining  the  occurrence 
of  the  hemorrhage  on  purely  mechanical  grounds. 

Notwithstanding  the  cautious  manner  in  which  Virchow  expressed 
himself  upon  the  relation  between  embolism  and  hemorrhagic  infarc- 
tion, it  has  been  accepted  by  nearly  all  subsequent  writers  that  ob- 
struction of  an  artery  may  lead  to  hemorrhagic  infarction  in  the 
region  supplied  by  that  artery,  provided  suitable  conditions  in  the 
collateral  circulation  exist. 

The  first  to  apply  directly  to  the  explanation  of  hemorrhagic 
infarction  a  regurgitant  flow  of  blood  through  the  veins  of  the  district 
the  artery  of  which  is  obstructed,  was  B.  Cohn,-in  1856.  This  view, 
however,  he  subsequently  abandoned'  on  the  ground  of  experiments, 
which,  nearly  twenty  years  afterward,  were  repeated  by  Litten.  Colin 
found  that  not  only  do  hyperaemia  and  hemorrhagic  infarction  occur 
w4ieu  both  artery  and  vein  of  a  part  are  tial,  but  the  hyperaemia  is 
more  intense  than  when  the  artery  alone  is  ligated.  Moreover,  M'hen 
all  connection  of  a  part  with  the  circulation,  except  through  the  vein, 
is  cut  off,  no  hemorrhage  follows.  Cohn,  in  his  later  work,  regarded 
most  hemorrhagic  infarctions  as  referable  essentially  to  capillary  ob- 
struction, and,  as  a  rule,  not  capable  of  production  merely  by  occlusion 
of  a  main  artery.  He  did  not  separate  infarction,  particularly  renal 
and  pulmonary  infarctions,  clearly  from  inflammation,  an  error  into 
which  Panum  also  fell.* 

Regurgitation  of  venous  blood  was  accepted  by  Beck  maun*  as  the 
explanation  of  hemorrhagic  infarction  of  the  intestine  following  em- 
bolism of  the  superior  mesenteric  artery.     He  refers  to  the  statements 

'  Virchow:  Handb.  d.  spec.  Patli.  u.  Thcr.,  Bil.  i.  p.  127.  Erlaiigcii,  1857.  It  is  true,  as  pointed 
out  by  Mogling  (Ziegler  u.  Nauwerck's  Beitriige  z.  Path.  Anat.,  Bil.  i.  p.  145.  Jena,  18SG),  that 
Virchow  does  not  apply  this  factor  to  the  explanation  of  the  production  of  hemorrhagic  infarction,  but 
It  is  apparent  that  the  reasoning  which  he  employs  to  explain  venous  regurgitation  in  partial  anwniia 
applies  to  the  condition  present  when  homorrhiigie  infarction  follows  arterial  obstruction. 

*  B.  Cohn  :  Do  Embolia  ejusque  seijuelia.     Di.ss.,  1856 

s  B.  Cohn  :  Klinik  d.  embolischen  gefasskrankh.     Berlin,  18G0. 

♦  Panum:  Virchow's  Archiv,  1862,  Bd.  25,  p.  433. 

'  Beckmanu  :  Virchow's  Archiv,  1858,  Bd.  13,  p   504. 


124  WELCH, 

upon  this  point  of  Virchow  and  of  Cohn,  and  says  that  it  is  difficult 
to  conceive  that  the  blood  which  produces  the  uniform  hemorrhagic 
extravasation  over  nearly  the  whole  extent  of  the  small  intestine  can 
come  from  the  distant  arterial  anastomoses.  To  Beckmann  belongs 
the  credit  of  pointing  out  that  most  of  the  infarctions  of  the  kidney 
are  from  the  beginning  pale  and  unattended  with  much  hemorrhage.^ 

Blessig,^  in  an  experimental  work  on  changes  in  the  kidney  fol- 
lowing ligation  of  the  renal  artery,  performed  under  Virchow's 
direction,  came  to  the  conclusion  that  obstruction  of  an  artery  is 
followed  by  hemorrhagic  infarction  only  when  the  corresponding  vein 
is  likewise  occluded.  It  is  noteworthy  that  he  observed  liemorrhagic 
extravasation  in  the  kidney  after  ligation  of  both  renal  artery  and 
vein. 

An  epoch  in  the  history  of  our  subject  is  marked  by  the  publica- 
tion, in  1872,  of  Cohnheim's  Investigations  Concerning  the  Embolic 
Processes.^  Cohuheim  studied  microscopically,  in  the  tongue  of 
curarized  frogs,  the  process  of  formation  of  hemorrhagic  infarctions 
produced  by  artificial  emboli  which,  after  introduction  into  the  aorta, 
lodged  in  branches  of  the  lingual  arteries.  He  reached  the  conclu- 
sions that  the  blood  which  produces  the  infarction  is  derived  by 
regurgitant  flow  from,  the  veins,  that  the  hemorrhage  occurs  by 
diapedesis,  and  that  the  diapedesis  is  the  result  of  some  molecular 
alteration  in  the  vascular  walls  deprived  of  their  normal  circulation. 
The  hemorrhage  occurs  some  time  after  the  embolic  occlusion  of  the 
artery.  In  this  article  Cohnheim  also  considers  the  peculiarities  of 
the  circulation  in  the  organs  which  are  most  frequently  the  seat  of 
infarction,  and  thereby  laid  down  his  doctrine  of  terminal  arteries 
(endarterien) — that  is,  arteries  the  branches  of  which  do  not  anas- 
tomose with  each  other. 

Although  Cohnheim  made  no  attempt  to  reconcile  his  views  with 
the  opposing  conclusions  reached  experimentally  by  Cohn  and  Blessig, 
nevertheless  the  authority  of  his  name,  the  clear  and  admirable  pre- 
sentation of  his  experiments,  the  inherent  reasonableness  of  his  views, 
and  the  fact  tliat  they  were  deduced  from  actual  observation  under 
the  microscope,  combined  to  win  general  acceptance  for  Cohnheim's 
explanation  of  hemorrhagic  infarction. 

>  Ibid.,  op.  cit.,  18G1,  Bd.  20,  p.  219.  "-  BIoskIk  :  Vircliow's  Archiv,  1859,  Bd.  IC,  p.  120. 

*  Cohnheim  :  UDtersuchuiigeii  liber  die  emboliBclien  I'locesso,     Burliu,  1872. 
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This  explanation,  however,  did  not  long  remain  unchallenged,  for 
in  the  year  following  Cohnheim's  publication,  Zielonko,^  who  worked 
under  von  Recklinghausen's  direction,  reached  a  diifereut  conclusion 
as  to  the  causation  of  hemorrhages  following  arterial  obstruction. 
Zielonko's  observations  were  upon  the  web  of  the  frog's  foot.  The 
main  points  in  Zielonko's  conclusions  which  interest  us,  are  that  the 
blood  v,'hich  produces  the  hemorrhages  after  obstruction  of  an  artery, 
comes  from  the  collateral  vessels  and  not  by  a  reflux  from  the  veins, 
and  that  the  hemorrhage  is  at  least  quite  as  much  the  result  of  stasis 
in  the  capillaries,  and  consequently  increased  pressure,  as  of  changes 
in  the  vascular  walls.  A  regurgitant  flow  of  blood  in  the  veins  may 
occur,  but  this  does  not  extend  so  far  back  as  the  capillaries,  and  has 
no  share  in  the  formation  of  the  stases. 

Similar  results  were  obtained  by  Kossuchin,^  who  worked  under 
Afanassiew's  direction,  and  published  his  article  in  1876.  He  re- 
peated Cohnheim's  experiments  upon  the  frog's  tongue.  He  was 
unable  to  observe  reflux  of  blood  from  the  veins  into  the  capillaries 
belonging  to  the  obstructed  arteries,  and  he  attributes  the  hypersemia 
of  the  district  whose  artery  is  occluded  chiefly  to  collateral  fluxion. 
Hemorrhages  occur  by  diapedesis  only  in  the  periphery  of  the  embo- 
lized  area  and  in  the  surrounding  zone  of  collateral  hyperepmia  ;  at  a 
later  period,  when  necrosis  sets  in,  hemorrhages  occur  throughout  the 
embolized  area,  and  are  due  probably  to  necrosis  of  the  vessel  walls. 
The  early  hemorrhages  occur  especially  from  capillaries  in  the  condi- 
tion of  stasis,  or  adjacent  to  such  stases,  and  are  probably  referable  to 
increased  blood  pressure. 

The  careful  observations  of  Zielonko  and  Kossuchiu  seem  to  have 
had  little  or  no  influence  in  preventing  the  general  acceptance  of 
Cohnheim's  teachings.  On  the  otiier  hand,  the  more  pointed  attack 
of  Litten^  upon  Cohnheim's  doctrine  has  had  greater  influence  upon 
the  current  views  concerning  the  production  of  hemorrhagic  infarc- 
tion. Litten  concludes  that  the  hyperemia  and  hemorrhage  which 
follow  ligation  of  the  renal  artery  cannot  be  due  to  a  regurgitant 
flow  of  blood  in  the  renal  vein,  because  the  same  or  an  even  greater 
hyperaemia  follows  when  both  artery  and  vein  are  ligated,  and  no 

1  Zielonko  :  Virchow's  Archiv,  1873,  Bti.  57,  p.  436. 

2  KoBsuchin :  Virchow'a  Archiv,  1876,  Bd.  07,  p.  449, 
8  Litten  :  Zeitschrift  f.  klin.  Med.,  Bd.  1,  p.  131. 
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such  result  occurs  if  all  connection  of  the  kidney  with  the  circula- 
tion, save  through  the  renal  vein,  be  cut  off.  The  only  possible 
source  for  the  increased  supply  of  blood  is  the  collateral  circulation. 
Similar  experiments  were  made  upon  the  lung  and  the  spleen.  Lit- 
ten's  experiments  upon  this  point  are  essentially  a  repetition  of  those 
performed  twenty  years  previously,  with  the  same  results,  by  Cohn. 
Of  Cohn's  manifold  experiments  upon  the  kidney,  spleen,  and  intes- 
tine, to  disprove  the  agency  of  regurgitation  of  venous  blood  in  the 
causation  of  hemorrhagic  infarction,  Litten  seems  to  have  been  igno- 
rant, for  they  are  not  mentioned  in  his  article.  Litten  also  denies 
the  efficacy  of  a  second  factor,  which  Virchow  and  Cohnheim  had 
adduced  to  explain  the  occurrence  of  hemorrhagic  infarction,  namely, 
changes  in  the  walls  of  the  vessels  produced  by  prolonged  ischsemia. 
This  denial  is  based  first  upon  the  fact  that  hyperoemia  and  diapedesis 
begin  in  a  very  short  time  after  ligation  of  the  renal  artery,  and, 
secondly,  upon  the  absence  of  any  hemorrhage  which  can  possibly  be 
attributed  to  changes  in  the  vascular  walls,  in  cases  when  the  circula- 
tion has  been  reestablished  in  the  kidney  of  the  rabbit  after  its  cessa- 
tion for  three  or  four  hours.  The  same  conclusions  had  been  pre- 
viously drawn  by  Kossuchiu  from  experiments  of  the  same  nature 
made  upon  frogs. 

Von  Recklinghausen,'  in  an  admirable  chapter  up(m  thrombosis 
and  embolism,  has  called  attention  to  a  new  factor  in  the  causation  of 
hemorrhagic  infarction,  namely,  hyaline  thrombosis  of  the  capillaries. 
He  has  observed  hyaline  thrombi  in  the  capillaries  in  all  hemorrhagic 
infarctions  of  the  lung  examined  in  recent  years,  as  well  as  in  hemor- 
rhagic infarctions  of  the  spleen.  The  obstruction  to  the  circulation 
produced  by  these  thrombi  causes,  he  believes,  a  rise  in  pressure  and 
hemorrhage.     The  blood  enters  from  the  collateral  channels. 

This  review  of  the  history  of  opinion  concerning  hemorrhagic  in- 
farction makes  it  evident  that  there  is  sijil  mucli  to  explain  in  the 
causation  of  this  condition,  and  that  there  is  abundant  opportunity 
for  further  experimental  work. 

The  experiments  of  Dr.  Mall  and  myself  relate  to  hemorrhagic 
infarction  of  the  intestine,  and  were  pertbrmcd  almost  wholly  upon 
dogs.     The  intestine  offers  many  advantages  for  the  experimental 

1  Vcn  Recklinghausen  :  Handb.  d.  AIIr.  Path.  d.  Krcialaufs  u.  d.  Krnahniiig,  \).  ICO  Stuttgart,  1883. 
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study  of  hemorrhagic  infarctiou.  It  is  easy  to  produce  infarction  in 
this  situation,  whereas  it  is  difficult  to  produce  hemorrhagic  infarction 
of  the  lung  artificially.  The  circulation  of  blood  in  the  spleen  is  of 
so  peculiar  a  nature  that  this  organ  is  less  adapted  to  our  purpose 
than  the  intestine.  Infarction  of  the  kidney  in  man  is  usually  a  white 
infarction,  with  only  a  margin  of  extravasated  blood.  As  is  well 
known,  occlusion  of  the  superior  mesenteric  artery  in  man  is  followed 
by  hemorrhagic  infarction  extending  throughout  nearly  the  whole 
length  of  the  small  intestine,  and  even  into  the  upper  part  of  the 
large  intestine. 

In  the  mesentery  the  condition  of  the  circulation  can  be  modified 
in  many  ways.  The  branches  of  the  superior  mesenteric  artery 
anastomose  freely,  forming  in  the  dog  only  one  row  of  arches,  from 
the  summits  of  which  branches  are  given  oiF  which  enter  the  walls  of 
the  intestine.  It  is  possible  to  convert  any  one  of  these  main  arteries 
into  a  terminal  artery.  The  collateral  circulation  can  be  limited  to 
any  extent  desired.  The  intestine  offers  the  advantage  that  it  is  easy 
to  look  over  its  whole  extent  and  determine  the  exact  situation  and 
character  of  an  infarctiou. 

Of  importance  is  the  high  pressure  in  the  veins  leading  from  the 
intestine.  The  blood  pressure  in  the  mesenteric  and  portal  veins  is 
higher  than  in  any  portion  of  the  venous  system.  We  have  found 
the  pressure  in  the  superior  mesenteric  vein  equal  to  from  30  to  50 
mm.  of  mercury.  If  regurgitation  of  blood  from  the  veins  is  a  factor 
in  the  production  of  hemorrhagic  infarction,  it  should  be  apparent 
here. 

If  the  superior  mesenteric  artery  be  ligated  near  its  origin,  there 
follows  an  intense  hemorrhagic  infarction  which  begins  about  five  or 
six  hours  after  the  ligation,  and  increases  in  intensity  until  it  reaches 
its  maximum  about  seven  or  eight  hours  after  the  obstruction  was 
produced.  If  the  animal  be  now  killed,  it  is  found  that  the  hemor- 
rhagic infarction  begins  abruptly  with  a  sharp  line  of  demarcation  in 
the  lower  part  of  the  duodenum.  It  reaches  its  greatest  intensity 
within  an  inch  or  two  of  its  beginning,  and  extends  throughout  the 
whole  length  of  the  small  intestine  into  the  colon,  where  it  gradually 
diminishes  in  intensity,  but  still  ends  somewhat  abruptly.>  The 
hyperemia  and  hemorrhage  begin  in  the  mucous  membrane,  and  are 
more  intense  there  than  in  any  of  the  other  coats.     The  mucous 
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membrane  is  of  a  dark  red,  almost  black  color.  The  submucous  coat 
also  becomes  infiltrated  with  blood,  but  the  muscular  coat  is  much 
prone  to  hemorrhage.  The  lumen  of  the  intestine  contains  much 
dark  blood  mixed  with  mucus.  Upon  microscopical  examination  the 
capillaries  and  veins,  particularly  of  the  mucosa,  are  engorged  with 
blood,  and  there  is  extravasation  of  blood  into  the  tissues. 

The  first  point  which  we  wished  to  settle  is  the  source  of  the  blood 
which  causes  the  hyperaemia  and  hemorrhage  after  ligation  of  the 
superior  mesenteric  artery.  This  blood  must  come  either  from  the 
collateral  arterial  and  capillary  anastomoses  or  by  a  regurgitant  flow 
from  the  veins.  The  collateral  anastomosis  above  is  with  the  pan- 
creatico-duodenal  artery,  that  below  with  the  inferior  mesenteric 
artery. 

In  order  to  determine  whether  a  regurgitant  flow  of  blood  from 
the  veins  is  the  source,  we  ligated  the  superior  mesenteric  vein  coin- 
cideutly  with  ligation  of  the  artery,  and  found  that  the  infarction, 
instead  of  diminishing  in  intensity,  became  more  marked,  and  was 
established  at  an  earlier  period.  The  same  results  were  obtained  by 
ligation  of  tlie  superior  and  inferior  mesenteric  veins,  and  by  ligation 
of  the  portal  vein  at  the  same  time,  with  that  of  the  superior  mesen- 
teric artery.  It  seemed,  therefore,  certain  that  a  regurgitant  flow  of 
blood  from  the  veins  is  not  the  cause  of  the  infarction.  In  order  to 
remove  all  doubt,  we  isolated  the  intestine  from  all  its  connections  with 
the  circulation,  except  through  the  superior  mesenteric  vein.  And, 
althouo-h  we  convinced  ourselves  that  no  thrombosis  had  occurred  in 
this  vein,  there  resulted  no  hypersemia  or  hemorrhage  in  the  intes- 
tine. We  have  repeated  this  experiment  with  a  loop  of  intestine, 
and  always  with  the  same  result,  death  of  the  part,  but  no  hemor- 
rhagic infarction.  It  will  be  remembered  that  the  pressure  in  the 
veins  is  high,  so  that  if  a  regurgitant  flow  of  blood  in  the  veins  is  a 
factor,  it  should  certainly  be  manifest  here. 

In  order  to  determine  to  what  extent  tlie  collateral  circulation  may 
be  cut  off,  and  still  hemorrhagic  infarction  follow,  we  ligated  the 
superior  mesenteric  artery,  coeliac  axis,  and  portal  vein,  and  in 
another  series  of  experiments,  in  addition  to  the  ligation  of  these  ves- 
sels, we  ligated  the  duodenum  and  the  ileum,  not  far  from  the  ileo- 
coecal  valve.  Under  these  circumstances  the  collateral  anastomosis 
must  be  slight,  and  yet  hemorrhagic  infarction  occurred.     The  col- 
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lateral  anastomoses,  however,  without  being  completely  cut  off,  may 
be  so  reduced  that  they  do  not  suffice  for  the  production  of  hemor- 
rhagic infarction.  Thus,  if  the  vessels  (including  the  subintestinal 
plexus)  and  the  intestine  be  so  tied  that  the  blood  can  enter  only 
through  the  vessels  in  the  intestinal  wall  at  the  lower  end  of  the  loop, 
it  is  found,  if  the  loop  be  a  long  one,  that  hemorrhage  makes  its  ap- 
pearance only  in  the  lower  end,  and,  after  extending  a  short  distance, 
ceases,  to  be  replaced  first  by  patches  of  hemorrhage,  and  then  by 
simple  anaemic  necrosis. 

We  wished  to  determine  another  point,  of  some  theoretical  interest 
at  least,  namely,  whether  the  blood  which  produces  hemorrhagic  in- 
farction must  enter  from  the  collateral  channels.  For  this  purpose 
we  ligated  all  of  the  vascular  communications  of  the  intestine,  with 
the  exception  of  the  main  artery  and  the  main  vein,  and  then  tied  the 
intestine  above  and  below,  so  that  the  included  intestine  was  supplied 
only  by  tlie  main  artery,  and  the  blood  returned  by  the  main  vein. 
Under  these  circumstances  no  infarction  results.  We  then  placed  a 
rubber  clamp  around  the  artery,  and  gradually  tightened  it,  so  that 
the  blood  circulated  with  less  and  less  force.  We  carried  the  com- 
pression so  far  that  the  pulsations  disappeared  in  the  branches  of  the 
artery,  although  the  blood  still  continued  to  flow,  as  was  demonstrated 
by  cutting  one  of  the  branches.  By  thus  obstructing  the  circulation 
in  the  main  artery,  while  all  collateral  anastomoses  were  cut  off,  we 
succeeded  in  producing  hemorrhagic  infarction  of  the  included  part 
of  the  intestine.  This  experiment  sheds  some  light  upon  the  condi- 
tion of  the  circulation  during  tlie  production  of  hemorrhagic  infarc- 
tion. 

We  wished  to  measure  the  blood  pressure  in  a  part  in  which  liemor- 
rhagic  infarction  is  taking  place.  To  accomplish  this  we  inserted  a 
canula,  connected  with  a  mercury  manometer,  into  a  branch  of  the 
superior  mesenteric  artery.  Immediately  after  ligation  of  the  superior 
mesenteric  artery,  the  pressure  fell  from  130  mm.  to  about  30  mm., 
and  remained  at  about  this  point  during  the  whole  time  the  infarction 
was  taking  place.  We  may,  therefore,  conclude  that  the  arterial  ten- 
sion in  a  part  where  hemorrhagic  infarction  is  occurring,  is  verv  low. 

As  is  apparent  from  the  historical  review  which  has  been  given, 
it  was  important  for  us  to  determine  whetiier  changes  in  the  walls  of 
the  bloodvessels  are  a  factor  in  tlie  production  of  hemorrhagic  iufarc- 
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tion.  The  only  change  of  which  one  can  think  in  this  connection  is 
that  caused  by  insufficient  nutrition,  in  consequence  of  deficient  sup- 
ply of  arterial  blood.  We  shut  out  for  variable  periods  of  time  parts 
of  the  intestine  from  the  circulation,  either  by  tying  tightly  rubber 
tubing  around  an  intestinal  loop  with  the  corresponding  mesentery, 
or,  after  ligating  the  intestine  and  all  its  vessels,  except  the  main 
artery,  by  compressing  this  artery  by  means  of  a  flat  rubber  clamp. 
After  about  three  hours  peristalsis  ceases,  and  can  not  be  reproduced 
by  stimulation  of  the  intestine.  If  then,  or  even  at  a  later  period, 
the  ligature  or  clamp  be  removed,  the  blood  at  once  shoots  in  with 
great  rapidity,  and  the  arteries,  veins,  and  capillaries,  which  were 
previously  shut  out  from  the  circulation,  become  distended  with 
blood.  As  a  rule,  during  the  period  of  ligation,  no  thrombosis  has 
occurred  in  the  vessels.  In  no  instance  in  which  the  veins  were  free 
from  throaibi,  were  we  able  to  produce  a  hemorrhagic  infarction  in 
this  way.  Even  if,  after  the  circulation  has  been  reestablished,  the 
superior  meseuteric  artery  be  ligated,  we  could  not  observe  that  the 
hemorrhagic  infarction  appeared  earlier,  or  was  more  intense  in  a 
part  of  the  intestine  which  had  been  previously  deprived  of  its  circu- 
lation for  three  or  four  hours,  than  in  the  remainder  of  the  small  in- 
testine. Our  experiments  upon  this  point  were  manifold,  and  afforded 
no  evidence  in  favor  of  the  view  that  hemorrhagic  infarction  is  in 
any  way  dependent  upon  alterations  in  the  vascular  walls. 

In  view  of  the  observations  made  by  Cohnheim  upon  the  frog's 
tongue,  we  regarded  it  as  of  great  importance  to  devise  some  means 
of  studying  the  circulation  in  the  mesentery  under  the  conditions  in 
which  hemorrhagic  infarction  occurs.  Our  observations  upon  this 
point  are  not  yet  completed.  One  of  the  metliods  which  we  adopted 
was  a  modification  of  that  of  Eberth  and  Schimmelbusch.^  We  em- 
ployed an  electric  light  submerged  in  the  salt  solution,  and  placed 
beneath  the  stage  of  the  microscope  in  order  to  illumine  the  object. 
We  also  obtained  fairly  satisfactory  results  by  simply  drawing  the 
mesentery  out  over  a  glass  plate,  and  keeping  it  irrigated  with  ^varm 
physiological  salt  solution. 

Immediately  after  occlusion  of  the  superior  mesenteric  artery  the 
circulation  ceases  in  the  veins,  arteries,  and  capillaries  of  the  meseu- 

>  Kbertli  u.  ScliimmelbuBch.     Virchow's  Archiv,  Bd.  103,  p.  57. 
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tery.  Id  a  very  short  time  the  circulation  returns  and  has  the  fol- 
lowing characters.  The  arteries  contain  .a  much  smaller  quantity  of 
blood  than  normal,  and  they  appear  contracted.  The  blood  flows  in 
the  arteries  with  considerable,  although  much  diminished,  rapidity 
and  without  distinct  pulsation.  The  movement  of  blood  in  the  veins 
and  capillaries  is  sluggish  and  irregular.  In  some  of  the  veins  the 
direction  of  the  current  is  normal ;  in  others  it  is  backward,  but  we 
were  not  able  to  trace  the  regurgitant  flow  into  the  capillaries.  In 
many  of  the  veins  and  capillaries  there  is  entire  cessation  of  the  cur- 
rent. Frequently  the  circulation  becomes  reestablished  in  vessels 
where  it  had  previously  ceased,  and  in  other  vessels  stasis  occurs. 
The  distinction  between  axial  and  plasmatic  current  is  obliterated. 
Gradually  the  veins  become  more  and  more  distended  with  blood, 
and  these  as  well  as  many  of  the  capillaries  become  filled  with  homo- 
geneous red  cylinders  of  blood.  Sometimes  the  red  corpuscles  become 
clumped  together,  and  such  clumps  can  be  seen  moving  in  the  veins. 
We  also  noticed  frequently  clumps  of  white  corpuscles  in  the  circula- 
tion. The  extravasations  of  blood  took  place  chiefly  from  the  small 
and  medium  sized  veins,  but  also  from  the  capillaries,  and  at  least, 
in  part,  by  the  process  of  diapedesis.  The  microscopical  appearances 
in  the  veins  and  capillaries  resembled  those  seen  in  passive  congestion 
resulting  from  venous  obstruction,  and  yet  we  were  unable  to  discover 
coagula  in  the  larger  veins. 

I  have  now  presented  to  you  the  most  important  results  of  the 
experiments  which  we  have  thus  far  performed.  I  have  not  regarded 
this  as  an  appropriate  occasion  to  describe  in  detail  the  methods  em- 
ployed, or  to  weary  you  with  the  miuutise  of  individual  experiments. 
These,  together  with  the  results  of  other  experiments  bearing  upon 
this  question,  we  hope  to  publish  in  more  complete  form  elsewhere. 

Our  experiments  justify  the  following  conclusions  : 

1.  The  blood  which  produces  hemorrhagic  infarction  comes  from 
the  collateral  circulation  and  not  by  reflux  from  the  veins. 

2.  The  blood  pressure  is  very  low  in  the  region  where  hemorrhagic 
infarction  is  taking  place  in  consequence  of  the  occlusion  of  the  main 
artery. 

3.  If  the  force  of  the  arterial  and  capillary  circulation  sinks  below 
a  certain  point,  no  hemorrhagic  infarction  occurs. 
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4.  There  is  no  evidence  that  changes  in  the  vascular  walls  are 
concerned  in  the  production  of  hemorrhagic  infarction. 

5.  Where  hemorrhagic  infarction,  resulting  from  arterial  obstruc- 
tion, is  taking  place,  the  large  and  small  veins  are  distended  with 
blood,  and  the  arteries  contain  less  blood  than  normal.  The  circula- 
tion is  sluggish  and  irregular  in  the  veins  and  capillaries,  in  many  of 
■which  stasis  and  probably  physical  alterations  in  the  red  corpuscles 
occur. 

6.  The  hemorrhage  occurs  by  diapedesis. 

It  would  appear  that  hemorrhagic  infarction,  occurring  under  the 
conditions  described,  is  the  result  simply  of  mechanical  alterations  of 
the  circulation,  although  it  is  not  easy  to  give  an  entirely  satisfactory 
mechanical  explanation  of  all  of  the  phenomena.  We  should  remem- 
ber that  our  knowledge  of  the  dynamics  of  the  circulation  of  the 
blood  is  still  imperfect.  We  have  to  do  with  a  circulation  influenced 
by  complicated  physiological  conditions,  and  with  a  fluid  containing 
solid  particles  of  complicated  physical  properties. 

The  distention  of  the  veins  may  be  explained  by  the  insufficient 
force  with  M'hich  the  blood  is  propelled  through  them.  This  force  is 
60  feeble  that  the  blood  corpuscles  cannot  be  pushed  through  them  as 
rapidly  as  they  are  sent  in  from  the  arteries  and  capillaries.  The  red 
corpuscles  thus  accumulating  in  the  veins  generally  block  them  up, 
and  there  are  appearances  which  speak  for  some  physical  alteration 
in  the  red  corpuscles  when  thus  massed  together.  When  many  of  the 
veins  and  capillaries  are  thus  plugged  with  stationary  or  feebly  pro- 
pelled columns  of  red  corpuscles,  it  is  conceivable  that  a  pressure  far 
below  the  normal  may  suffice  to  push  the  red  corpuscles  through  the 
vascular  walls,  inasmuch  as  their  progress  in  the  normal  direction  is 
impeded.  That  the  character  of  the  tissue  surrounding  the  vessels  is 
an  important  factor  is  evident  from  the  more  rapid  occurrence  and 
greater  degree  of  the  hemorrhage  in  the  lax  mucous  than  in  the  dense 
muscular  coat  of  the  intestine. 

The  conclusions  which  we  have  drawn  from  our  experiments  apply 
strictly  only  to  infarction  of  the  intestine.  There  is,  apparently,  no 
reason  why  the  same  inferences  do  not  a])ply  to  hemorrhagic  infarc- 
tions in  other  situations.  Still  the  conditions  should  be  investigated 
separately  for  each  organ  of  the  body  subject  to  hemorrhagic  infarction. 


NOTES  ON  HEMORRHAGIC  INFARCTION. 
By  WILLIAM  OSLER,  M.D., 

PHILADELPHIA. 


Regarded  as  an  incideut  in  the  course  of  various  affections, 
hemorrhagic  infarction  has  no  special  status  as  a  morbid  entity  and 
can  scarcely  be  considered  apart  from  those  conditions  which  render 
its  occurrence  possible,  viz.,  a  certain  anatomical  arrangement  of  the 
arteries  with  obstruction  of  a  terminal  branch  by  an  embolus  or  a 
thrombus.  Into  anatomical  details  I  do  not  propose  to  enter,  but 
shall  confine  my  remarks,  first,  to  the  conditions  in  which  we  meet 
with  infarction  and,  second,  to  special  features  of  the  process  in 
certain  organs. 

In  lookino;  over  the  notes  of  a  number  of  cases  in  which  infarctions 
occurred,  I  find  they  may  be  grouped  into  three  sets :  1st,  cases  with 
fresh  endocarditis,  and  lesions  unquestionably  embolic ;  2d,  cases  in 
which  there  was  thrombosis  in  regions  other  than  the  affected  vessel ; 
3d,  cases  in  which,  so  far  as  could  be  ascertained,  the  infarction  re- 
sulted from  the  formation  of  a  primary  thrombus  in  the  affected  vessel, 
or  was  part  of  a  condition  of  multiple  thrombosis. 

Upon  the  first  group  of  cases  I  shall  not  dwell,  further  tiian  to  note 
that  conditions  of  the  endocardium,  apparently  the  most  favorable, 
may  exist  without  the  occurrence  of  infarcts.  In  several  instances  of 
severe  ulcerative  endocarditis  there  w'as  a  notable  absence  of  nuiltiple 
emboli,  while  in  others  the  distribution  has  been  peculiar,  for  instance, 
to  the  brain  alone,  none  to  the  abdominal  viscera,  or  to  the  intestine 
chiefly.  I  have  also  the  records  of  twenty  cases  with  numerous  endo- 
cardial vegetations,  in  which  there  were  no  infarcts. 

In  the  second  grou[),  the  infiirc-tions  resulted  from  the  dislocation 
and  transference  of  fragments  of  thrombi  which  iiad  formed  in  various 
parts  of  the  vascular  system.     In  reality  there  is  no  essential  difference 
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between  these  cases  and  those  of  the  endocarditis  group,  as  in  the 
latter  the  emboli  are  chiefly  small  thrombi,  Avhich  have  formed  on  the 
valves  as  a  result  of  inflammation.  We  meet  with  cases  of  this  class 
under  conditions  of  feebleness  of  the  blood-current,  and  in  septic  and 
certain  other  states  in  which  there  is  a  special  tendency  of  the  blood 
to  clot  within  the  vessels.  Whatever  may  be  the  cause  or  causes  which 
prevent  the  coagulation  of  the  circulating  blood,  we  must  admit  that 
rapidity  of  the  current  plays  an  important  part.  Loss  of  the  normal 
endothelium,  upon  which  Cohnheim  lays  so  much  stress,  as  the 
essential  factor  in  maintaining  the  fluidity  of  the  blood,  may  exist  to 
a  remarkable  extent  without  any  clotting.  Instances  are  not  uncom- 
mon of  the  most  extreme  calcification  of  the  aortic  iutima  with  rough, 
exposed  surfaces,  and  no  trace  of  thrombosis.  So  also  in  certain 
aneurismal  sacs.  How  often  are  we  surprised  at  the  absence  of  the 
expected  lamellar  clots.  Recklinghausen  has  specially  insisted  uj)on 
this,  and  claims  that  slowness  of  the  blood  stream  and  sudden  dilata- 
tion in  its  course  are  much  more  important  elements  in  the  production 
of  marasmus  thrombi  than  loss  of  integrity  of  the  vessel  M'all.  The 
recent  observations  upon  the  formation  of  thrombi  touch  this  question 
in  an  interesting  manner  and  bear  directly  upon  it.  Evidence  has 
been  gradually  accumulating  to  show  that  the  blood  plaques  play  a 
leading  role  in  the  early  stages  of  thrombus  formation.  My  obser- 
vations on  this  subject  would  lead  me  to  conclude  (1)  that  certain 
of  the  marasmatic  thrombi  so  common  in  the  iliac,  femoral,  and  pelvic 
veins  are  composed,  in  great  part,  of  blood  plaques ;  (2)  the  globular 
thrombi  of  the  heart  cavities  are  largely  made  up  of  the  same  ele- 
ments ;  (3)  that  they  play  an  important  part  in  the  formation  of  the 
laminated  coagula  of  aneurismal  sacs  ;  (4)  the  soft  thrombi  which 
form  on  atheromatous  patches  of  the  aorta  are,  to  a  great  extent,  ag- 
gregations of  blood  plaques.  To  these  facts  we  may  add  the  experi- 
mental demonstration  which  I,  as  well  as  others,  have  offered,  that  in 
a  lacerated  vessel  these  bodies  are  the  very  first  elements  to  adhere  to 
the  torn  tissue  and  form  the  basis  of  the  thrombus. 

One  among  many  of  the  interesting  points  dctorminod  by  Eberth 
and  Schimmoll)usch,  in  their  investigations  on  the  subject,  is  the  rela- 
tion of  the  plaques  to  the  blood  stream.  When  rapid,  they  keep  a 
central  position  with  the  red  corpuscles,  but  when  from  any  cause 
the  current  slackens  they  accumulate  in  the  peripheral  still  layer  and 
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tend  to  adhere  to  the  intima.  When  the  velocity  of  the  flow  is  main- 
tained there  may  be  a  lesion  of  considerable  extent  without  any 
attempt  at  clotting,  but  if  the  stream  slackens  the  first  eiFect  is  the 
agglutination  of  the  blood  plaques  on  the  torn  surface  and  the  forma- 
tion of  a  white  thrombus. 

Now,  the  connection  of  this  with  the  subject  in  hand  lies  in  the 
fact  that  we  most  commonly  meet  with  thrombi  in  conditions  of 
general  or  local  feebleness  of  the  circulation.  The  infarcts  occurring 
in  this  group  of  cases  are,  as  a  rule,  easily  traced  to  their  source  ;  those 
of  the  lungs  to  the  globular  thrombi  of  the  right  chambers,  or  clots 
in  the  systemic  veins ;  those  of  the  brain,  abdominal  viscera,  and 
extremities,  to  the  thrombi  in  the  left  chambers,  in  aneurisms  or  on 
atheromatous  surfaces. 

In  the  third  group  we  find  the  infarction  and  the  plugged  vessel, 
or  we  find  multiple  infarcts,  and  the  most  careful  search  fails  to  reveal 
either  the  primary  source  or  local  conditions  sufficient  to  account  for 
thrombosis.  Such  instances  are  not  very  uncommon,  and  I  have 
picked  out  fifteen  cases  from  my  records  in  which,  so  far  as  could  be 
ascertained,  the  hemorrhagic  infarction  was  due  to  a  local  thrombotic 
process.  A  majority  of  these  were  associated  with  specific  fevers — 
typhus,  typhoid,  diphtheria,  and  septicaemia.  One  was  a  case  of 
cholera  morbus,  one  acute  Bright's  disease,  and  one  occurred  in  a 
case  of  morphia  poisoning.  The  tendency  to  thrombosis  in  certain  of 
the  fevers  is  well  recognized,  and  in  these  cases  some  other  factor  than 
debility  may  come  into  phiy.  It  is  worth  noting  that  in  septic  states, 
in  which  we  so  often  meet  with  thrombi,  the  blood  plaques  are 
exceptionally  abundant. 

Here  and  there  in  the  literature  we  find  recorded  instances  of  mul- 
tiple thrombi  and  infarcts  in  association  with  an  acute  febrile  condi- 
tion. As  these  cases  are  of  extreme  rarity  and  very  obscure,  I  will 
here  report  a  remarkable  case  which  occurred  under  my  care  last 
year. 

John  Mullen,  aged  twenty,  laborer,  admitted  to  Philadelphia  Hospital, 
October  10,  1886.  He  was  a  well  built,  healthy-looking  man.  Never  had 
had  syphilis.  Had  been  a  hard  drinker  at  times.  Two  years  ago,  in  Pitts- 
burg, had  typhoid  fever;  ill  for  six  weeks.  Present  illno><s  began  about 
a  week  before  admission,  with  diarrhoea,  and  he  felt  constantly  weak,  ex- 
hausted, and  had  no  appetite.     For  two  days  he  had  nose-bleeding.     When 
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first  seen,  on  11th,  pulse  112;  temp.  102|°  ;  resp.  20 ;  was  rational.  Expression 
of  face  dull.  Complained  of  pain  in  abdomen,  which  was  slightly  swollen, 
and  on  palpation  painful  in  left  hypochondriac  region.  Beneath  skin  of 
anterior  thoracic  region  and  of  abdomen  were  many  localized  blue  spots  (taches 
bleuatres).  Heart  sounds  muffled,  no  murmur.  Examination  of  lungs  nega- 
tive. Urine  clear,  no  casts,  trace  of  albumen.  Tongue  coated,  white.  Splenic 
dulness  increased ;  edge  not  palpable. 

On  ihe  12th  and  13th,  the  temperature  did  not  rise  above  103|°;  the  ab- 
dominal pain  increased,  was  most  marked  in  splenic  and  inguinal  regions. 
Delirium  almost  constant,  though  at  times  he  could  be  roused  to  give  an  intel- 
ligent answer.  Had  had  one  or  two  loose  stools,  no  diarrhoea.  No  character- 
istic eruption.  The  blue  spots  persisted.  Tongue  became  dry.  On  the  evening 
of  13th,  the  feet  were  noticed  to  be  very  cold,  and  he  complained  of  it ;  and 
on  the  14th,  the  feet  and  legs  as  high  as  knees  were  cold,  slightly  swollen, 
and  of  mottled  red  color;  pulse  120,  temp.  1(»2° ;  great  restlessness  ;  persistent 
delirium ;  abdominal  tenderness  continued,  particularly  over  spleen,  the  dul- 
ness of  which  extended  to  little  below  costal  border.  Heart  feeble,  no  mur- 
mur. On  the  Ifith  and  16th,  the  legs  became  of  a  deep  livid  red  color,  as  high 
as  middle  of  thighs;  no  pulsation  in  femoral  or  popliteal  vessels.  Low  de- 
lirium ;  tongue  dry ;  pulse  120-140,  temp.  101°-103°.  Blood  examined  with 
negative  result.  Urine  scanty,  albuminous.  He  sank  and  died  on  the 
morning  of  the  17th,  a  week  after  his  admission,  and  about  two  weeks  from 
the  beginning  of  his  illness. 

The  case  was  regarded  as  one  of  typhoid  fever  ;  the  epistaxis,  diarrhoea,  and 
abdominal  swelling  and  tenderness  supporting  the  opinion,  though  a  doubt 
always  existed  on  account  of  the  very  positive  statement  of  an  attack  two 
years  before.  The  thrombosis  in  the  iliacs  and  gangrene  of  the  legs  were  looked 
upon  as  illustrations  of  a  rare  but  well  recognized  sequence  of  typhoid  fever. 
The  autopsy  showed  thrombosis  of  the  lower  two  inches  of  the  abdominal 
aorta,  with  plugging  of  iliacs  and  femorals — the  clots  firm,  reddish-brown,  and 
closely  adherent.  Mesenteric  vessels  free;  two  large  branches  of  the  splenic 
artery  plugged.  The  spleen,  three  times  the  normal  size,  presented  three  or  four 
infarcts;  the  upper  one,  as  large  as  a  small  orange,  was  soft,  covered  exter- 
nally with  thick  layers  of  lymph,  and  closely  united  to  the  stomach  and  colon. 
From  this  point  extended  a  general  peritonitis.  The  right  kidney  presented 
two  large  red-brown  infarcts.  The  ileum  was  normal;  no  hemorrhoids; 
bladder,  prostate,  and  testicles  normal.  No  endocarditis;  lungs  normal. 
Brain  healthy;  no  otitis;  no  bone  lesions.  During  life,  the  blood  was  care- 
fully examined  for  microorganisms,  but  none  were  found.  After  death,  in  the 
infarct  of  the  spleen  and  in  the  lymph  covering  it,  there  were  numerous 
micrococci. 

Passing  from  a  consideration  of  the  conditions  nndor  wliicli  infarc- 
tions occnr  to  sjxjcial  features  of  the  process  in  certain  organs,  I  will 
sul)niit,  first,  an  interesting,  possibly  a  unique,  instance  of  hemorrhagic 
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infarction  of  the  liver.  Under  ordinary  circninstances  this  is  impos- 
sible, for  although  the  terminal  branches  of  the  portal  vein  have  not 
extensive  anastomoses  with  each  other,  occlusion  is  of  no  moment  so 
long  as  the  circulation  is  maintained  in  the  hepatic  artery.  Indeed, 
as  in  a  case  which  I  reported,^  there  may  be  for  years  complete  ob- 
literation of  the  portal  vein  without  interference  to  any  apparent 
extent  with  the  functions  of  the  organ.     The  case  is  as  follows  : 

A.  B.,  aged  sixty-two ;  an  old  soldier  and  a  hard  drinker.  Illness  began  in 
June,  when  he  had  dropsical  symiitoms.  In  July  he  took  a  voyage  from 
Newfoundland  to  Labrador,  and  came  to  Montreal  September  27th.  He  had 
been  ill  nearly  all  the  way  from  the  Gulf,  and  the  dropsy  had  increased  very 
much.  When  admitted  to  the  General  Hospital  he  had  ascites,  vomiting,  and 
haematemesis.     Death  took  place  on  the  second  day  after  admission. 

Autopsy :  Much  fluid  in  peritoneum  and  in  left  pleura.  Heart  and  lungs 
normal.  Stomach  contained  a  bloody  fluid;  mucous  membrane  stained,  not 
eroded.  Small  intestine  contained  a  quantity  of  altered  blood.  Liver  was 
large ;  weighed  2400  grammes ;  capsule  a  little  opaque,  and  at  right  border 
was  a  little  thickened.  Organ  extremely  cirrhotic,  the  lobules  mapped  out 
in  small  irregular  areas,  not  projecting  much,  but  giving  the  characteristic, 
granular  appearance.  A  considerable  portion  of  the  right  lobe  presented  a 
remarkable  appearance,  neither  like  a  normal  nor  a  cirrhotic  organ.  There 
were  areas  of  red-brown  and  light-brown  tissue,  in  places  mottled,  very  dry, 
friable,  and  readily  torn.  Strands  of  connective  tissue  passed  through  these 
parts,  but  the  cirrhotic  character  of  these  parts  was  lost.  It  resembled  a  firm 
infarct  of  the  spleen.  Microscopical  examination  showed  these  reddish  areas 
to  contain  innumerable  blood  corpuscles,  infiltrating  the  entire  tissue.  The 
liver-cells  were  small  and  fatty,  in  places  indistinguishable.  The  portal  vein 
presented  a  soft-brown  thrombus,  occupying  the  upper  part  of  the  trunk,  but 
not  completely  obliterating  it ;  the  branches  passing  to  the  right  lobe  had 
closely  adhering  light  brown  thrombi ;  that  passing  to  the  antero-lateral 
region,  where  the  infarct  was  situated,  was  filled  with  a  firm,  solid,  partially 
laminated  clot,  evidently  formed  some  time  before  death. 

The  condition  of  infarction  is  stated  not  to  occur  in  the  liver,  owing  to  the 
fact  of  a  double  blood-supply,  and  if  a  branch  of  the  vena  portse  is  plugged 
the  capillaries  of  its  territory  receive  blood  through  the  hepatic  artery,  and 
vice  verm.  In  this  case  we  may  suppose  that  the  interlobular  connective  tissue 
growth  had  obliterated  a  majority  of  the  hepatic  artery  branches  in  the 
affected  region,  and  had  thus  converted  certain  trunks  of  the  vena  portie  into 
terminal  vessels,  which,  when  plugged  with  a  solid  thrombi,  induced  a  condi- 
tion of  infarction  in  the  area  supplied  by  them.  With  the  exception  of  a 
case  to  which  Recklinghausen  refers,  I  do  not  know  of  any  instance  in  the 
literature  of  infarction  of  the  liver. 

I  Journal  of  Anatomy  and  Pliysiology,  London,  1882 
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Hemorrhao;ic  infarction  of  the  intestine  is  an  interesting  lesion 
which  we  meet  with  in  two  forms :  the  one,  a  local  process  in  the 
mucosa,  the  otlier,  a  general  condition  involving  a  portion  of  the 
entire  gut. 

Small  infarcts  of  the  mucous  membrane  are  by  no  means  infrequent 
in  ulcerative  endocarditis ;  they  vary  in  size  from  a  pea  to  a  half- 
dollar,  and  present  a  central  necrotic  area,  a  zone  of  intense  hemor- 
rhagic infiltration  and  congestion,  and  a  central  plug  in  the  nutrient 
artery.  In  one  instance  I  was  able  to  find  the  embolus  and  determine 
its  identity  with  the  mycotic  vegetations  on  the  aortic  valves.  The 
central  necrotic  area  may  slough  and  leave  a  distinct  ulcer. 

Infarction  of  an  entire  section  of  the  bo^^'el  is  not  a  very  common 
event  in  man  ;  indeed,  considering  the  large  size  of  the  superior 
mesenteric  artery,  we  may  wonder  that  it  does  not  occur  more  often. 
In  the  horse,  on  the  other  hand,  it  is  an  extremely  frequent  lesion 
resulting  from  the  transference  of  portions  of  clot  from  the  verminous 
aneurisms  which  are  so  common  in  the  mesenteric  arteries.  The  fatal 
colic  of  these  animals  is  the  I'esidt,  in  a  great  majority  of  the  cases,  of 
hemorrhagic  infarction  of  the  intestine.  I  have  been  long  familiar 
with  the  condition,  and  have  sought  carefully  for  instances  in  man. 
The  following  cases  illustrate  the  similarity  of  the  lesions  to  those 
produced  experimentally,  as  related  by  Dr.  Welch  : 

Case  I. — A  woman,  aged  fifty-five,  had  suffered  for  a  year  or  more  with 
dyspeptic  symptoms,  and  liad  vomited  a  small  amount  of  blood ,  had  lost  flesh, 
but  was  not  cachectic.  No  tumor  of  abdomen  could  be  made  out,  but  cancer 
of  the  stomach  was  suspected.  The  details  of  the  last  week  of  her  illness  are 
as  follows :  On  April  14th,  15th,  and  16th,  she  had  nausea  and  vomiting ;  on 
the  17th  she  went  to  bed.  There  was  vomiting  and  considerable  epigastric 
pain  ;  pulse  about  90.  On  the  18th  she  was  easier.  19th,  much  worse  ;  she 
had  fainted  in  the  night;  pulse  weak,  115;  face  pale,  feet  cold,  vomiting 
frequent.  In  the  evening  the  temperature  was  101°,  pulse  120;  the  pain  in 
abdomen  was  more  diffuse,  and  there  was  considerable  distention.  On  the 
20th,  condition  did  not  improve,  though,  under  opium,  the  distress  was  not  so 
great.  On  the  21st,  prostration  more  marked,  and  the  next  day  the  vomiting 
was  distinctly  fecal  and  frequent.     Death  on  the  23d. 

At  the  autopsy,  the  small  intestine,  from  an  inch  or  two  below  the  duodenum 
to  within  two  inches  of  the  valve,  was  dark  in  color,  distended,  and  covered 
in  places  with  a  thin  sheeting  of  lymph.  Several  spots  in  the  ileum  looked 
almost  gangrenous,  and  here  and  there  extravasations  had  taken  place.  The 
coats  were  infiltrated,  the  mucosa  soft,  and  there  were  three  spots  (ulcers) 
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from  which  the  membrane  had  disappeared.  There  was  no  heart  disease. 
In  abdominal  aorta  a  few  flakes  of  atheroma.  At  the  orifice  of  the  superior 
mesenteric  artery  was  a  large  button  of  atheroma  which  had  ulcerated  on  the 
surface  and  to  which  was  attached  a  firm  thrombus,  completely  blocking  the 
vessel  for  one  and  a  half  inches  from  the  aorta. 

Case  II. — A  woman,  aged  about  seventy-five,  was  admitted  to  hospital 
under  Dr.  Eoss  with  necrosis  of  the  femur.  She  was  seized  four  days  after- 
ward with  severe  abdominal  pain  and  frequent  vomiting ;  there  was  diarrhoea 
at  first,  and  then  symptoms  which  pointed  rather  to  obstruction,  persistent 
vomiting,  and  great  distention  of  the  belly. 

At  the  autopsy  the  small  intestine  was  found  greatly  distended  and  of  a 
deep  livid-red  color;  no  inflammation  of  the  peritoneum,  but  about  one  and 
one-half  pint  of  bloody  serum  in  the  sac.  The  coats  of  the  bowel  were  swollen 
and  deeply  infiltrated  with  blood  and  serum.  For  about  a  foot  from  the 
pylorus  the  appearance  of  the  gut  was  normal,  and  the  last  six  or  seven  inches 
of  the  ileum  were  also  healthy.  The  mucosa  was  deeply  congested,  soft,  and 
readily  scraped  off.  The  mesentery  was  congested  and  infiltrated.  In  the 
heart,  the  mitral  valve  presented  numerous  recent  warty  vegetations,  soft* 
pedunculated,  and  easily  torn.  The  aorta  was  moderately  atheromatous. 
Dissection  of  the  cceliac  axis  showed  the  splenic  artery  blocked  by  firm 
brownish  thrombus,  which  extended  from  about  an  inch  from  the  hilua  into 
the  branches  of  the  second  and  third  degree.  The  organ  was  small  and  had  a 
turbid,  reddish-brown  appearance.  The  hepatic  artery  was  occluded  by  a 
firm  thrombus,  which  began  near  the  bifurcation  and  extended  into  both 
branches.  The  superior  mesenteric  artery  contained  a  firm  brownish-yellow 
clot,  which  began  about  a  quarter  of  an  inch  from  the  aorta  and  extended  an 
inch  and  a  half  into  the  two  main  branches.  Before  this  chief  division  six 
smaller  vessels  were  given  oS*,  all  of  which  were  plugged.  In  tracing  down 
the  large  branches,  two  of  them  contained  firm  thrombi  about  an  inch  from 
the  bowel. 

Case  III. — J.  C,  aged  forty,  an  engineer,  large,  muscular  man,  patient  of 
Dr.  Gardner.  Good  health  up  to  a  year  before  death,  when  he  began  t(;  suffer 
with  pains  in  the  back.  While  wheeling  a  barrow  full  of  cinders,  he  was 
suddenly  seized  with  intense  pain  in  abdomen  and  groins,  became  faint,  fell 
to  the  ground,  and  vomited.  He  lived  for  a  week  after.  The  chief  symptoms 
were  persistent  vomiting,  which  resisted  all  the  usual  remedies ;  severe  diar- 
rhoea; great  pain  in  abdomen,  which  was  distended.  The  voice  was  husky, 
eyes  sunken,  features  pinched,  and  the  whole  appearance  choleraic.  The 
stools  were  thin,  and  at  times  blood-tinged.  The  temperature  did  not  exceed 
101° ;  pulse  was  small  and  infrequent,  rarely  over  90. 

The  autopsy  revealed  an  abdominal  aneurism,  involving  the  aorta  just  at 
the  diaphragm.  The  axis,  superior  mesenteric,  and  renals  were  given  off"  from 
the  sac.  There  was  a  dissecting  aneurism  of  the  lower  part  of  the  abdominal 
aorta  and  the  iliac.  The  blood  had  passed  from  the  sac  beneath  the  intinia 
at  the  hinder  part  of  the  aorta,  and  on  the  right  side,  and  had  passed  into  the 
iliac,  elevating  the  intima,  and  narrowing  their  calibre.     On  the  right  side  of 
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the  external  iliac  it  had  burst  externally  by  a  tiny  orifice,  and  a  thin  sheeting 
of  blood  extended  beneath  the  pelvic  peritoneum  and  in  the  lumbar  region 
The  small  intestine  was  swollen,  and  of  a  deep  purple-red  color ;  the  walls 
infiltrated  with  blood  and  serum.  The  superior  mesenteric  artery  arose  from 
the  most  prominent  part  of  the  sac,  and  the  orifice  was  dilated.  About  half 
an  inch  within  the  vessels  was  a  firm  plug  of  the  fibrinous  lining  of  the  sac 
which  had  been  dislodged  and  carried  into  the  artery.  There  was  a  pretty 
firm  coagulum  about  it,  and,  on  the  distal  side,  a  dark  clot.  The  mesentery 
was  thickened  and  infiltrated,  and  its  veins  full. 

Regarding  hemorrhagic  infarction  of  the  kings,  I  would  refer 
briefly  to  the  following  points  : 

1st.  The  frequency  with  which  we  find  vessels  plugged  without 
resulting  infarction,  even  when  the  obstruction  is  total. 

2d.  The  important  part  played  by  globular  thrombi  of  the  right 
auricular  appendix  in  the  production  of  infarcts,  particularly  in  the 
last  stages  of  valvular  disease. 

3d.  The  occasional  occurrence  of  thrombotic  infarction  as  a  result 
of  local  disease  of  the  pulmonary  artery.  We  find  this,  as  in  the 
specimens  I  show,  in  atheroma  of  its  branches  in  mitral  stenosis,  and 
in  the  endarteritis  induced  by  the  encroachment  of  tubercles  in  chronic 
phthisis. 

4th.  The  occurrence  of  cases  of  fatal  pulmonary  infiirction  in  which 
a  careful  and  thorough  examination,  such  as  is  ordinarily  possible  to 
make  in  hospital  work,  fails  to  give  any  clew  to  the  origin  of  the 
obstructing  thrombi. 
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Dr.  Reginald  H.  Fitz,  Boston. 

I  should  like  to  make  one  remark  with  reference  to  an  unusual  cause  of 
hemorrhagic  infarction  of  the  intestine.  Several  years  ago  I  made  an  exami- 
nation in  a  case  where  extreme  infarction  of  the  intestine  occurred  without 
obstruction  of  the  mesenteric  artery.  The  case  was  unique  in  my  experience. 
It  was  that  of  an  elderly  man  who  had  globular  thrombi  in  the  left  ventricle. 
From  this  source  emboli  were  transferred  to  the  splenic  artery  ;  at  first  these 
were  not  sufiicient  to  obstruct  the  main  artery,  but  in  the  course  of  time  its 
closure  became  complete.  In  consequence  of  the  incomplete  primary  obstruc- 
tion, the  spleen  became  greatly  enlarged,  and  with  the  final  cutting  ofi"of  the 
supply  of  arterial  blood,  thrombi  formed  in  the  splenic  vein,  and  from  this 
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point  extended  into  the  superior  mesenteric  vein.  As  a  consequence  of  the 
obstruction  of  the  latter,  hemorrhagic  infarction  of  the  small  intestine  occurred. 
This  was  so  complete  that,  at  first  sight,  it  appeared  as  if  internal  strangulation 
had  taken  place,  but  further  examination  revealed  the  condition  described. 

Another  point,  with  reference  to  Dr.  Osier's  remark  that  in  certain  cases  of 
embolism  of  the  pulmonary  artery  it  is  difficult  to  find  the  source.  The  diffi- 
culty obviously  results  from  the  fact  that  the  search  cannot  be  made  sufficiently 
elaborate.  If  all  the  veins  of  the  body  could  be  examined,  the  source  would 
undoubtedly  be  found. 


BERGEON'S  METHOD  OF  TREATING  PHTHISIS. 


By  EDWARD  T.  BRUEN,  M.D., 

PHILADELPHIA. 


In  the  early  part  of  February,  1887,  I  determined  to  try  the  plan 
of  treatment  of  pulmonary  consumption  by  injections  of  hydrogen 
sulphide  in  small  quantities,  propelled  by  currents  of  recently  pre- 
pared carbon  dioxide.  This  method  of  treatment  was  inaugurated 
by  Dr.  L.  Bergeon,  of  Lyons,  some  four  years  ago,  and  it  should  be 
carefully  borne  in  mind  that  the  principle  upon  which  Bergeon  has 
based  his  treatment  is  that  the  disastrous  results  of  pulmonary  tuber- 
culosis are  hastened  by  the  septicgemia  set  up  by  absorption  of  the 
products  of  suppuration  from  lesions  in  the  bronchial  passages,  and  in 
pulmonary  and  bronchieetatic  cavities.  Bergeon  has  suggested  that 
repeated  and  prolonged  bathing  of  the  suppurating  surfaces  with  a 
safe  antiseptic  agent  controls  the  suppuration  and  gives  the  lesions  an 
opportunity  to  undergo  cicatrization,  while  in  consequence  numerous 
unpleasant  and  even  dangerous  symptoms  are  modified  or  controlled. 
Bergeon  has  not  claimed  that  the  number  of  bacilli  of  tuberculosis 
has  been  reduced  in  any  considerable  proportion  of  cases. 

It  may  be  assumed  that  there  are  three  indications  for  the  treat- 
ment of  phthisis  of  prime  importance. 

The  first  is  to  secure  some  agent  which  will  act  upon  the  cause  or 
causes  of  the  disease.  Since  the  essential  etiology  of  phthisis  is 
otecure,  we  resort  to  those  measures  which  tend  to  overcome  the 
well-understood  predisposing  causes,  and  improve  the  general  health 
— climate,  diet,  and  hygiene — alteratives  and  tonics  have  a  well- 
recognized  place  in  modifying  these  predisposing  causes.  Should  the 
bacillus  of  tuberculosis  be  the  real  cause,  we  lack  thus  far  a  specific 
therapeutic  remedy,  and  from  my  records  it  docs  not  appear  that 
Bergeou's  method  will  help  us  mucli  with  this  indication  for  treat- 
ment. 
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Recognizing  that  pulraonarv  consumption  is  attended  by  general 
wasting  of  the  tissues,  the  second  indication  is  to  prevent,  by  super- 
feeding,  their  further  destruction  ;  and,  in  general,  it  is  true  that  in 
proportion  as  the  vitality  of  the  organism  is  increased,  the  number  of 
bacterial  organisms  present  in  the  sputa  diminishes,  especially  the 
tubercle  bacillus,  because  healthy  tissues  are  unfavorable  culture 
media.  I  think  the  record  of  subjoined  cases  will  show  that  some- 
times Bergeou's  treatment,  by  controlling  or  modifying  certain  promi- 
nent symptoms  of  phthisis,  will  enable  us  better  to  fulfil  this  part  of 
the  therapeutic  management  of  phthisis. 

The  third  indication  is  the  medicinal  management  of  special  symp- 
toms as  they  arise. 

Bergeon's  treatment  would  seem  to  be  an  important  therapeutic 
measure.  Whether  it  will  prove  sufficiently  potential  to  win  a  per- 
manent place  in  professional  opinion,  more  time  is  required  to  deter- 
mine. When  I  began  to  use  the  treatment  it  appeared  to  me  probable 
that  we  should  secure  a  modification  or  arrest  of  the  suppurative 
process.  If  this  was  successfully  achieved  reduction  in  temperature, 
modification  or  suspension  of  night  sweats,  diminished  cough,  and 
expectoration  would  follow,  and  one  might  even  hope  in  some  cases 
to  abolish  bronchial  catarrh.  AVith  the  removal  of  these  symptoms 
we  might  anticipate  an  increase  of  appetite,  and,  through  the  modifi- 
cation of  the  phthisical  process,  an  increase  of  flesh. 

In  a  preliminary  report  published  in  The  Medical  Neus  of  April 
2,  1887,  the  results  of  about  two  months'  use  of  the  method  upon 
twenty-five  cases  seemed  to  justify  the  above  anticipations.  Most  of 
the  patients  suffered  from  advanced  lesions  of  pulmonary  phthisis, 
nearly  all  were  associated  with  cavities,  marked  bronchial  catarrh, 
and  several  presented  decided  laryngeal  disease.  I  reported  one  case 
of  catarrhal  or  broncho-pneumonia,  with  implication  of  one  lung,  iu 
whicii  entire  convalescence  ensued  after  treatment  for  eight  weeks  by 
Bergeon's  method.  In  another  instance  the  lesions  were  phthisis 
with  pneumothorax,  and  the  same  marked  benefit  accrued  after 
treatment. 

Since  April  I  have  been  able  to  follow  continuously  fourteen  of 
the  first  cases.  Out  of  the  twenty-five  cases  two  have  died,  iu  one  I 
obtained  a  post-mortem  which  I  Avill  subsequently  detail.  Twelve 
cases  remain  iu  the  same  condition  in  which  they  were  when  I  wrote 
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my  paper  in  April — that  is  to  say,  the  physical  signs  remain  un- 
changed;  the  temperature  still  above  normal,  the  flesh  and  strength 
not  increased  after  the  first  gain  of,  say,  an  average  of  five  pounds. 
Yet  the  patients  undeniably  feel  better :  the  process  of  suppuration 
Mith  its  attendant  evils  has  been  modified,  suppressed,  or  controlled, 
and  it  must  be  admitted  that  the  patients  have  been  benefited  by  the 
treatment.  Since  April  2d  I  have  applied  the  Bergeon  method  to 
twenty-four  cases  in  private  practice,  and  thirteen  additional  hospital 
cases,  so  that  in  all  I  can  present  sixty-two  cases  in  which  the  treat- 
ment has  been  applied  in  a  systematic  manner. 

Case  I. — Mrs.  T.,  aged  forty-five.  Tubercular  consolidation  of  the  right 
apex.  Duration  of  illness  two  years  up  to  the  date  of  the  gas  treatment, 
which  was  begun  April  lo,  1887.  Temperature  99°  a.m.,  101°  p.m.,  and  so 
continued  until  April  24th,  since  which  time  it  has  continued  at  99°.  Pulse 
has  averaged  100  throughout.  Expectoration  moderate  in  amount — about 
two  ounces  daily.  Examination  of  sjiuta  April  loth :  rather  numerous  tu- 
bercle bacilli,  and  extremely  numerous  other  rods  and  micrococci.  April  23d: 
very  numerous  tubercle  bacilli,  extremely  free  from  other  bacteria.  May  20th : 
same  result.  General  condition  of  the  patient  much  the  same.  Some  increase 
in  flesh.    Sputa  less  in  amount. 

Remarks. — Patient  says  she  feels  much  better  and  the  treatment 
seems  to  have  been  beneficial. 

Case  II. — Brereton,  aged  sixty-three.  Implication  of  both  lungs  in  patches. 
Tubercular  disease  with  fibroid  thickening;  dry  pleurisy  on  both  sides  of 
chest.  Marked  dry  friction  rales  audible  over  axillary  regions.  In  this  case 
the  beneficial  results  of  treatment  have  been  conspicuous.  The  patient  has 
gained  twelve  pounds  in  flesh,  appetite  excellent.  Temperature  and  pulse 
both  average  one  hundred  after  seven  weeks'  treatment.  April  4th :  moderate 
numbers  of  tubercle  bacilH.     No  other  bacteria. 

April  23.  Rather  numerous  tubercle  bacilli  in  sputa,  no  other  bacteria  seen. 

May  9.  Moderate  numbers  of  tubercle  bacilli ;  large  numbers  of  other 
bacteria. 

Remarks. — This  case  certainly  improved  decidedly.  Patient  had 
previously  been  confined  to  bed  four  months — at  date  he  is  ready  to 
resume  work — and  the  disease  is  latent.  The  result  of  treatment 
compares  favorably  with  the  most  satisfactory  cases  of  climatic 
treatment. 

Case  III. — Sarah  B.,  aged  twenty-eight.  Ill  five  years.  Expectorates 
about  a  teacup  of  matter  daily.     Mother  died  of  phthisis.     Dill'used  consoli- 
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dation  of  left  lung:  apex  cavity.    Very  numerous  tubercle  bacilli;  no  other 
bacteria  seen. 

April  14.  Temp.  102°;  pulse  100,  P.M. 

20t/i.  Temp.  98.5°;  pulse  9G,  p.m.     Temp.  99°,  A.M. 

Thereafter  temperature  did  not  rise  above  99°,  pulse  84,  until  May  20th. 

Mai/  20.  Treatment  discontinued. 

Remarks. — lu  this  case  the  treatment  has  been  beneficial — al- 
though there  has  been  no  change  in  physical  signs,  or  character  of 
the  sputa. 

Case  TV. — Geo.  W.,  aged  twenty-eight.  Cough  of  two  years  standing.  In- 
cipient phthisis  of  right  apex.  Cough  ringing  and  very  annoying.  Expec- 
toration scanty.  Weight  one  hundred  and  thirty-five  at  best,  at  present 
weighs  one  hundred  and  thirty.     Microscopic  examination  of  sputa. 

April  15.  Moderate  numbers  of  tubercle  bacilli  with  somewhat  large  num- 
bers of  other  bacteria,  some  round  epithelial  scales  not  containing  bacteria. 

25fh.  Some  tubercle  bacilli,  other  bacteria  not  seen. 

29th.  Very  numerous  tubercle  bacilli. 

Ifai/  20.  Rather  numerous  tubercle  bacilli,  no  other  bacteria. 

In  this  case  at  date  there  are  evidences  of  fresh  cold — i.  e.,  bron- 
chial catarrh  over  middle  right  pulmonary  lobe.  Physical  signs  at 
apex  unchanged.  General  health  better — but  this  improvement  is 
doubtless  attributable  to  careful  dietetic  management.  Patient  advised 
to  go  to  San  Antonio,  Texas,  and  continue  gas  treatment  and  exami- 
nations of  sputa. 

Case  V. — Maitland,  aged  twenty-six.  Impaired  resonance  over  right  upper 
lobe.  Prolonged  harsh  expiration,  moist  rales.  Impaired  mobility  of  right 
apex.  Has  been  losing  flesh  and  .strength  with  cough  for  three  months.  Gas 
began  March  26th  in  Philadelphia  Hospital.  Temp,  at  that  date  101°  F. 
April  1st  the  temperature  was  normal.  Respiration  24,  pulse  90.  Thereafter 
until  the  date  of  discharge  from  the  ward  the  temperature,  with  one  or  two 
exceptions,  has  continued  at  the  normal  point.  Weight  increased  five  pounds 
during  treatment. 

April  25.  A  few  tubercle  bacilli,  very  numerous  other  bacteria,  and  the 
same  appearances  persisted  when  he  was  discharged  from  the  hospital,  May 
10th. 

RE>fAUK.s. — In  this  case,  although  the  jn-ocess  is  latent,  yet  un- 
doubtedly great  benefit  accrued  from  tiie  treatment. 

Case  VI. — Carl  G.,  aged  thirty,  German.  Admitted  to  hospital  March  25th. 
Physical  signs  the  same  as  in  Case  V.  Temp.  100°.  Weight  one  hundred 
and  twenty-nine  and  a  half  pounds.    Under  treatment  from  March  25th  until 
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May  2d.  With  exception  of  April  4th,  5th,  6th,  aud  7th,  on  which  days  tem- 
perature rose  to  102°,  the  temperature  was  normal,  pulse  70-80,  resp.  26-30. 
Weight  increased  from  one  hundred  and  twenty-nine  and  a  half  to  one  hun- 
dred and  forty-four  and  a  half  pounds  on  May  2d,  the  day  he  was  discharged. 
No  tubercle  bacilli  could  be  detected,  although  repeated  examinations  of 
the  sputa  were  made. 

Remarks. — In  this  case  great  benefit  followed  the  treatment — 
yet  the  day  patient  was  discharged  temperature  registered  100°,  and 
it  was  evident  that  in  this  case  also  latent  disease  still  existed. 

Case  VII. — Gallagher,  aged  twenty-six.  Philadelphia  Hospital  case.  Tu- 
bercular inheritance.  Cavity  at  right  apex  and  implication  of  entire  right 
lung.  Case  observed  from  February  6th  until  May  26th.  Temperature  ranged 
from  97°  to  102°  from  February  to  March  2d.  Gas  commenced  March  3d. 
Temp,  on  March  3d,  ranged  from  98°  to  100°,  and  continued  the  same  for  one 
week.  The  previously  noted  wide  diurnal  variations  of  temperature  again 
commenced  and  have  continued  to  date.  Sputa  examined  and  found  to  con- 
tain tubercle  bacilli  on  each  examination. 

Remarks. — This  patient  gained  six  pounds  while  under  the  gas 
treatment.  He  also  expresses  himself  as  feeling  well.  Sputa  small 
in  amount,  yet  still  contains  bacilli,  and  the  temperature  record  con- 
tinues unchanged.     Fair  result,  considering  the  lesions. 

Case  VIII. — James  C,  aged  twenty-three,  admitted  to  hospital  April  11, 
1887.  Ill  two  weeks  previous.  Physical  sign  of  consolidation  of  the  right 
upper  lobe;  apparently  a  case  of  acute  catarrhal  pneumonia.  Treatment  of 
general  character  from  April  11th  to  May  12th,  at  which  time  the  signs  of  con- 
solidation persisting,  the  sputa  were  examined  and  found  to  contain  numer- 
ous tubercle  bacilli,  but  no  other  bacteria.  On  second  examination,  May 
28th,  same  result.  But  on  the  12th  of  May  the  gas  treatment  was  inaugurated, 
and  within  one  week  the  temperature,  which  had  previously  ranged  from  100° 
to  104"^,  became  normal;  pulse  likewise;  the  sputa  lessened.  On  May  31st 
patient  has  a  normal  temperature  and  pulse,  does  not  expectorate,  and  indi- 
cations for  recovery  seem  favorable. 

Case  IX. — Sullivan,  aged  forty-seven,  entered  Philadelphia  Hospital  Feb- 
ruary 2d.  Ill  two  years.  Consolidation  of  right  apex;  general  bronchial 
catarrh  with  tendency  to  general  pulmonary  emphysema.  Case  noted  from 
February  6th  to  May  22d. 

Aprils.     Negative  examination;  no  tubercle  bacilli. 

2i')(h.  Sjjuta  contained  few  tubercle  bacilli;  no  bacteria.  May  6th  very 
numerous  tubercle  bacilli;  no  other  bacteria  seen.  Temperature  record  ex- 
hibited diurnal  variation  of  temperature  from  100°  to  101°,  from  February 
12th  to  26th.  No  record  kept  i'rom  February  2()th  to  ]\Iarch  9th,  at  which 
time  the  recorded  temperature  was  101°.     Weight  one  hundred  and  twenty- 
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five  pounds.  Gas  commenced.  Temp.  97°  to  98.2^,  until  March  21st,  at  which 
time  weight  was  cue  hundred  and  thirty-two  pounds.  From  March  26th 
until  April  14th,  temp,  again  101°  to  102°.  From  April  14th  to  May  2d, 
temp.  98°  to  99.5°.  No  increase  in  weight.  Pulse  averaged  90  throughout; 
resjjiration  22. 

Remarks. — lu  this  patient  the  improvement  has  been  \eYy  de- 
cided, the  outbreaks  of  higli  temperature  being  due  to  exacerbations 
of  bronchial  catarrh.     Treatment  still  continued. 

Case  X. — Eagen,  aged  thirty-six.  Ill  two  years.  Large  cavity  at  right 
apex;  extensive  consolidation  in  balance  of  lung.  Confined  to  bed.  Copious 
night-sweats.  Copious  expectoration.  Very  weak.  Weight,  one  hundred 
and  eleven  pounds.  Anorexia,  coated  tongue.  Temp.  101°.  Gas  treatment 
March  2,  1887.  From  that  time  until  April  24th,  temperature  rose  above  99° 
on  only  two  or  three  occasions.  Weight,  April  11th,  one  hundred  and  fifteen 
l^ounds.  No  night-sweats  occurred  after  one  week  of  gas  treatment.  Tongue 
clean,  appetite  good,  and  able  to  walk  about.  Sputa  on  April  8th  and  19th, 
contained  extremely  few  tubercle  bacilli,  many  diplococci,  and  a  few  rods. 

Remarks. — In  this  case  the  imjDrovement  in  general  condition 
was  marked,  and,  considering  the  extent  of  the  pulmonary  lesions, 
very  satisfactory. 

Case  XI. — Gus.  G.,  aged  forty-seven.  Fibroid  phthisis.  Copious  expec- 
toration. Had  been  in  hospital  six  months  previous  to  gas  treatment.  Daily 
hectic.  Temperature  constantly  above  100°  F.  His  case  has  been  reported 
because  from  the  time  gas  treatment  was  inaugurated,  March  2d,  until  April 
24th,  temperature  ranged  between  96°  and  98°,  and  pulse  averaged  76.  Ex- 
pectoration markedly  lessened.  General  strength  much  increased.  Total 
gain  in  weight  in  time  mentioned,  five  and  a  half  pounds.  Sputa  contained 
in  three  examinations,  numerous  tubercle  bacilli;  no  other  bacteria. 

Remarks. — In  this  case  an  improvement  has  been  very  positive, 
considering  the  gravity  of  the  lesions. 

Case  XII. — Mrs.  W.,  aged  thirty-five.  Consolidation  of  left  upper  lobe. 
Small  localized  cavity  in  the  left  apex  anteriorly.  A  few  mucous  rales  audi- 
ble. Balance  of  both  lungs  normal.  Exi^ectoration  about  a  teacup  full  daily. 
Weight,  one  hundred  and  forty  pounds. 

April  1.  Temperature  101°  P.M.,  99°  A.M.  Microscopic  examination  of 
sputa:  moderate  numbers  of  tubercle  bacilli  and  long  chains  of  streptococci 
with  zoogloea  of  micrococci.  During  treatment  the  temperature  in  the  morn- 
ing was  steadily  lowered  during  the  first  week  ending  April  7th,  averaging 
from  99°  to  100°.  During  the  period  from  Ai)ril  8th  to  24th,  normal  tempera- 
ture was  recorded.  From  April  24th  to  30th  it  rose,  the  record  showing  a 
fluctuation  from  99°  to  101°.     Pulse  throughout  averaged  lOO.     No  night- 
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sweats  during  the  treatment.    Cough  always  troublesome,  especially  at  night. 
Weight  unchanged.     No  gain  in  ability  to  control  nervous  symptoms. 

April  23.  A  few  tubercle  bacilli  in  the  sputa. 

3Iay  1.  Abundant  tubercle  bacilli. 

Remarks. — Treatment,  although  for  a  time  seeming  to  control  the 
temperature  and  reduce  the  sputa  in  amount,  has  terminated  practi- 
cally in  a  negative  manner. 

Case  XIII. — Mrs.  K.,  aged  forty-five,  married.  Tubercular  family  history. 
Diffused  consolidation  of  right  lung.  Ill  two  years.  Weight,  one  hundred 
pounds.  Annoying  cough  and  profuse  expectoration.  Temperature  April  1st, 
99°  to  102°.  Gas  treatment  commenced.  Temp.  98°  A.  m.,  102°  p.  m.,  until 
May  2d.  From  May  2d  to  10th  it  was  98°  to  101°.  From  May  11th  to  16th 
it  was  98°  to  99°.  From  May  16th  to  24th  it  was  98°  to  102°.  Pulse  has 
averaged  100.  Expectoration  throughout  markedly  lessened.  Appetite  im- 
proved. Morale  improved.  Examination  of  sputa  April  1st :  very  numerous 
tubercle  bacilli ;  no  other  bacteria  seen.  April  25th :  numei'ous  tubercle 
bacilli  and  other  bacteria ;  very  numerous  diplococci  and  diplo-bacteria ;  long 
streptococci ;  long  filaments,  and  long  rods.  May  8th :  very  numerous  tubercle 
bacilli  and  a  few  other  bacteria. 

Remarks. — Entirely  negative  results  in  this  case  according  to 
records  of  temperature  and  sputa,  although  patient  feels  better. 

Case  XIV. — Mrs.  F.,  aged  twenty-eight.  Diffused  consolidation  of  right 
lung,  with  cavities  in  u))per  lobe ;  abundant  expectoration ;  night-sweats ; 
temperature  uninfluenced  by  treatment,  registering  constantly  101°  A.  M., 
103°  P.  M.  Pulse  uninfluenced,  ranging  from  120  to  140.  Treatment  com- 
menced March  24th,  and  continued  until  death  of  the  patient,  May  4th. 
Microscopical  examination  :  sputa,  numerous  tubercle  bacilli,  large  numbers 
of  streptococci,  a  few  tetragenous  micrococci,  a  few  large  epithelial  scales 
filled  with  bacteria.  These  appearances  were  practically  unchanged  through- 
out. 

Case  XV. — Mr.  H.  Implication  of  upper  lobes  of  both  lungs.  Lower 
lobes  of  both  lungs  normal.  Abundant  mucous  rales  at  right  apex,  anteriorly 
and  posteriorly ;  the  same  over  left  upper  lobes,  but  not  so  numerous.  Temp. 
99°;  several  ounces  of  muco-purulent  matter  expectorated  daily.  Treatment 
inaugurated  March  31,  1887.  Examination  of  sputa  revealed,  April  8th,  few 
tubercle  bacilli.  April  22d,  rather  numerous  tubercle  bacilli;  no  other 
bacteria  seen. 

Ma>/  14.  Same  appearances. 

Remarks. — In  tliis  case  there  was  a  notable  gain  in  flesh,  some 
seven  pounds  in  all ;  general  condition  improved,  viz.,  spirits  and 
appetite.     The  treatment  is  still  being  continued,  the  patient  claiming 
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to  feel  improved.     I  believe  that,  in  the  absence  of  decided  improve- 
ment in  the  physical  signs,  the  result  of  treatment  is  doubtful. 

Case  XVI. — Mr.  R.  Family  history  tubercular.  Duration  of  disease, 
three  years.  Tubercular  disease  of  both  lungs,  with  fibroid  thickening,  espe- 
cially of  upper  lobes;  a  great  deal  of  vesicular  emphysema;  numerous  fine, 
crackling  rules  over  both  lungs.  Treatment  commenced  April  20th.  Few 
tubercle  bacilli ;  no  other  bacteria. 

3Iay  8.  Moderate  number  of  tubercle  bacilli.     Numerous  other  bacteria. 

Remarks. — Patient  felt  improved  while  taking  treatment.  Ap- 
petite better ;  cougli  and  expectoration  less  ;  but  there  was  no  tangible 
evidence  that  treatment  had  been  beneficial,  when  patient  returned  to 
his  home  to  continue  the  treatment  himself. 

Case  XVII. — Mr.  S.,  aged  twenty-four.  111  three  years.  Most  of  that 
time  spent  at  Red  Blufls,  Cal.,  and  in  Colorado.  Family  predisposition  to 
phthisis.  Dulness  on  percussion  from  clavicle  to  fourth  rib,  with  impaired 
mobility  ;  feeble  bronchial  breathing;  abundant  mucous  rales  and  expectora- 
tion. 

April  20.  Sputa :  very  numerous  bacilli ;  no  other  bacteria  seen. 

Miy  10.  Sputa  same.  Treatment  discontinued  at  this  date  on  account  of 
negative  effect. 

Case  XVIII. — Mr.  S.,  aged  twenty-eight,  native  of  Boston.  No  predis- 
position to  phthisis.  Ill  one  year,  which  had  been  spent  at  Los  Angeles,  Cal., 
and  vicinity.  Physical  examination  of  lungs  revealed  cavity  in  left  apex  and 
extensive  disease  of  left  lung,  with  implication  of  right  apex  ;  abundant  muco- 
purulent sputa,  containing  numerous  tubercle  bacilli.  Temperature  104°, 
pulse  130.  This  patient  had  from  time  to  time  been  subject  to  diarrhoea,  and 
the  use  of  gas  within  three  days  brought  on  diarrhoea,  which  compelled  re- 
linquishment of  the  plan  of  treatment,  although  several  trials  were  made. 

Case  XIX. — Mr.  P.,  aged  thirty,  English.  Ill  one  year.  Implication  of 
both  lungs  by  tubercular  thickening ;  marked  tubercular  laryngitis  with 
aphonia;  profuse  muco-purulent  expectoration. 

Maij  8.  Enormous  numbers  of  tubercle  bacilli ;  no  other  bacteria  seen,  but 
contrast-staining  poor. 

20th.  Same  appearances  practically. 

26^A.  No  appreciable  improvement.     Treatment  continued. 

Case  XX. — Mr.  M.,  aged  sixty-three.  P^mphysema  and  bronchitis  ;  profuse 
expectoration.  In  this  case,  after  a  two  weeks'  course  of  treatment,  marked 
relief  of  the  bronchial  catarrh. 

Case  XXI. — Mr.  K.,  aged  fifty-two.  Ill  six  years;  five  years  spent  in 
travel  in  Europe,  Colorado,  and  the  South.  Cavity  in  left  apex,  with  con- 
solidation of  upper  lobes  of  both  lungs ;  abundant  mucous  rales. 
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April  26.  Treatment  commenced. 

May  8.   Rather  numerous   tubercle  bacilli ;  other  bacteria  in  enormous 
numbers. 
26^A.  Tubercle  bacilli  not  numerous;  no  other  bacteria. 

Remarks. — At  date  the  physical  signs  remain  as  at  commencement 
of  the  treatment,  and  ahhough  the  patient  is  somewhat  stronger,  the 
results  of  treatment  are  as  yet  negative.  Treatment  is  being  con- 
tinued. 

Case  XXII. — Mr.  "W.,  of  Shamokin,  aged  forty-five.  Ill  one  year.  Impli- 
cation of  both  apices;  marked  bronchial  catarrh;  loss  of  flesh ;  anorexia. 
Under  treatment  from  August,  1886.  Last  winter  spent  in  Thomasville. 
Temperature  throughout  illness  has  been  about  100^  F.  Gas  treatment  com- 
menced May  5th. 

May  9.  A  few  tubercle  bacilli;  immense  numbers  of  other  bacteria,  including 
numerous  streptococci. 

Ibth.  Same  result. 

20th.  Examination,  extremely  few  tubercle  bacilli ;  a  few  other  bacteria. 

Remarks. — In  this  case  the  treatment  so  far  has  been  entirely 
negative. 

To  recite  additional  cases  would  probably  involve  wearisome 
repetition.  Among  my  private  cases  the  follow'ing  statement  must 
suffice : 

Case  XXIII. — Miss  Katie  J.,  aged  twenty-two.  Bronchial  catarrh,  with 
incipient  phthisis.  In  two  weeks  bronchial  catarrh  markedly  benefited,  but 
hers  was  one  of  the  few  cases  in  which  the  use  of  the  gas  seemed  to  have  a 
depressing  effect  upon  the  general  system,  and  I  have  deemed  it  more  prudent 
to  withdraw  this  form  of  therapeusis.  In  only  three  cases  have  I  noticed  any 
such  result. 

Case  XXIV. — Mr.  M.  One  year's  illness.  Implication  of  left  lung  tlirough- 
out.  Two  weeks'  treatment.  Feels  much  better.  Physical  signs  unchanged. 
Still  under  treatment. 

Case  XXV. — Mr.  B.,  Avondale.  Tubercular  disease  of  both  apices.  Nega- 
tive result. 

Case  XXVI. — Mrs.  R.  Tubercular  disease  of  upper  lobes  of  both  lungs. 
Two  weeks'  treatment.     Negative  result.     Treatment  now  in  progress. 

Case  XXVII. — Jensen,  aged  twenty-five.  Illness  nine  months.  Implica- 
tion of  right  upper  lobes,  with  small  cavity  at  right  apex ;  fine  moist  rales 
throughout  right  lung.  Negative  results  in  two  weeks'  treatment,  but  the 
same  measures  have  been  continued. 
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The  sputa  has  been  carefully  examined  in  all  cases  without,  in  a 
sino;le  instance,  detecting;  anv  variation  in  the  number  of  the  bacilli. 
In  order  to  have  this  portion  of  the  clinical  study  as  impartial  as 
possible,  Dr.  E.  O.  Shakespeare  has  conducted  the  examination  of  the 
S])uta  without  a  knowled<>;e  of  the  clinical  studies,  using  the  Koch- 
Ehrlich  rapid  method,  modified  by  llindfleish.  Dr.  Shakespeare  has 
stated  his  belief  that  the  bacilli  did  not  respond  quite  so  decidedly 
to  the  stain,  nor  color  so  brilliantly  as  Mhen  stained  for  the  first  time 
before  the  gas  was  used.  But  we  do  not  lay  great  stress  upon  this 
point. 

In  addition  to  the  histories  already  reported  in  detail,  a  close  study 
has  been  made  of  twenty-five  additional  cases  of  plithisis.  The  sub- 
jects represented  instances  of  moderately  advanced  lesions  with  one  or 
more  pulmonary  cavities.  The  cases  have  improved  in  flesh  by  a 
gain  of  several  pounds,  have  had  lessened  cough  and  expectoration, 
increased  appetite  and  spirits,  but  yet  present  practically  unchanged 
physical  signs,  and  still  have  a  temperature  of  over  100°  F. 

The  following  additional  cases,  still  in  the  Philadelphia  Hospital, 
and  representing  the  same  lesions,  have  also  received  the  gas,  but 
with  negative  results : 

Case  XXVIII. — N.  F.,  April  5,  1887,  began  treatment,  and  it  is  still  in 
progress. 

Case  XXIX. — W.  K.,  March  13,  1887,  began  treatment,  discontinued  May 
22,  1887. 

Case  XXX. — E.,  April  1,  1887,  began  treatment.  Treatment  now  in  pro- 
gress. 

Case  XXXI — F.,  April  3,  1887,  began  treatment.  Treatment  now  in 
progress. 

Case  XXXII. — B.,  February  10,  1887,  began  treatment.     Treatment  dis 
continued  May  18,  1887. 

The  following  cases,  of  the  same  character  as  the  foregoing,  have 
been  discharged  from  the  Philadelphia  Hospital,  so  much  relieved  as 
to  be  able  to  return  to  their  work — ^}'et  in  whom  tlie  disease  is  cer- 
tainly only  latent. 

Case  XXXIII.— J.  W.,  February  10,  1887.     Discharged  April  19,  1887. 
Case  XXXIV.— W.  H.,  February  10,  1887.     Discliarged  iMay  (5,  18S7. 
Case  XXXV.— McN.,  February  6,  1887.     Discharged  April  10,  1SS7. 
Case  XXXVI.— McC,  February  15,  1887.    Discharged  April  10,  1887. 
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The  first  date  represents  the  inauguration  of  the  gas  treatment — 
and  it  was  continued  until  the  discharge  of  the  patients. 

Case  XXXVII.— The  case  of  Jennie  B.,  phthisis  with  pneumothorax, 
treated  with  the  gas  from  February  28th  to  April  8th,  with  marked  benefit, 
was  reported  in  The  Medical  News  of  April  2d. 

Case  XXXVIII,— As  was  also  the  case  of  Lizzie  F.,  under  the  title  of 
broncho-pneumonia.  In  this  case  the  treatment  was  continued  from  February 
1st  to  April  7th,  when  the  patient  was  discharged,  apparently  in  good  health 
and  without  any  physical  signs  of  pulmonary  disease. 

Two  cases  died  while  the  treatment  M'as  being  conducted — both 
cases  of  advanced  phithisis.  I  report  extracts  from  the  post-mortem 
examination  of  one  of  them. 

Case  XXXIX. — I,  McM.,  aged  thirty-seven,  admitted  to  hospital  June  7, 
1886.  Died  April  12,  1887.  Marked  pleural  adhesions  over  apex  of  left  lung 
— a  large  cavity  was  discovered  in  the  upper  lobe  of  this  lung — cavity  con- 
tained a  thin  grumous  material.  The  inner  surface  of  the  walls  of  the  cavity 
was  moderately  smooth  and  firm.  The  cavity  was  in  communication  with 
the  bronchus.  The  lower  lobe  was  covered  by  a  moderately  healthy  pleura, 
and  was  studded  by  a  few  points  of  broncho-pneumonia  aud  an  enormous 
number  of  firm  translucent  miliary  tubercles.  Along  the  upper  and  anterior 
edges  of  the  upper  lobe  there  were  a  series  of  small  anfractuous  cavities  con- 
taining a  little  fetid  purulent  matter,  but  possessing  rather  smooth  walls.  The 
parenchyma  of  this  lobe  otherwise  normal.  The  right  visceral  pleura  of  the 
upper  lobe  was  adherent  to  the  costal  pleura.  The  upper  lobe  contained  two 
anfractuous  cavities  about  the  size  of  a  walnut,  nearly  emjjty  and  having 
rather  smooth  walls,  and  containing  a  large  amount  of  purulent  contents. 
The  parenchyma  of  the  other  lobes  of  the  right  lung  were  abundantly  studded 
with  aggregations  of  miliary  tubercle,  which  were  separated  by  more  or  less 
healthy  pulmonary  tissue. 

This  case  was  treated  with  the  gas  from  February  6th  to  date  of  death.  His 
symptoms  were  ameliorated  by  the  use  of  the  gas,  but  no  evidence  of  tendency 
to  healing  of  the  pulmonary  lesions  could  be  recognized— obstinate  diarrhoea 
preceded  death — the  small  intestine  was  found  to  be  markedly  hyperaemlc 
throughout,  with  prominence  of  the  papillae.  No  enlargement  of  Peyer's 
patches.  No  pronounced  ulceration  throughout  the  whole  extent  of  colon  or 
rectum.  In  the  large  intestine  the  hyperaiuiia  was  less  marked,  but  there 
were  numerous,  very  minute,  scarcely  perceptible,  round  follicular  ulcers. 

To  sum  up  the  results  of  the  examination  of  these  cases,  the  record 
will  be  :  benefited,  fi)rty-t\vo  cases,  of  these,  Lizzie  F..  M.,  and  G. 
seemed  to  be  in  good  health — though  dulne.ss  and  feeble  breathing 
can  still  be  detected  over  the  portion  of  the  lung  which  had  been 
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implicated;  of  the  three,  Maitlaiul  was  the  only  case  in  -which 
tubercle  bacilli  M'ere  recognized  in  the  sputa,  and  the  ])ulmonary 
disease  is  probably  latent.  Among  the  fifteen  cases  reported  in  which 
the  results  were  negative,  were  three  cases  in  which  the  treatment 
seemed  to  have  a  decidedly  good  effect,  but  their  condition  has  fluc- 
tuated so  much  that  I  have,  for  fairness'  sake,  placed  them  in  the 
negative  list. 

The  favorable  effects  secured  by  the  treatment  Avere  lessened  cough 
and  expectoration,  and  disappearance  of  the  physical  signs  of  bronchial 
catarrli.  Together  with  these  results  came  lowered  temperature  and 
suspension  of  night-sweats.  Temporarily  reduction  of  the  pulse-rate 
fifteen  to  twenty  beats,  and  temperature  lowered  from  half  a  degree 
to  one  degree  during  administration  of  the  gas. 

In  most  of  the  cases  I  used  the  artificially  prepared  sulphur  water, 
viz.,  five  grains  of  sulphide  and  five  grains  of  chloride  of  sodium  to  a 
pint  and  a  half  of  water,  and  this  seems  to  have  been  the  most  satis- 
factory solution.  After  employing  the  treatment  for  several  weeks, 
in  some  cases  I  have  increased  the  proportions  of  the  two  salts  grad- 
ually, adding  seven  and  a  half,  ten,  fifteen,  and  twenty  grains  by 
w^eekly  additions;  but  in  cases  in  which  I  have  failed  to  secure  good 
effects  from  the  weaker  solutions,  I  have  deriv^ed  no  benefit  from 
increasing  the  strength  of  the  solution.  Recently  I  have  used  tiie 
Sharon  Spring  sulphur  water,  and  added  the  sulphide  and  chloride 
of  sodium  each  day.  By  keeping  the  bottle  tightly  corked,  I  have 
been  able  to  use  the  same  bottle  of  water  on  two  consecutive  days. 

There  are  a  few  details  of  consequence  in  administering  the  gas. 
Until  tolerance  is  established,  a  small  amount,  one  pint  to  a  quart  of 
gas,  has  been  used  daily,  then  the  same  amount  twice  daily,  and 
gradually  increased.  From  a  gallon  to  a  gallon  and  a  half  can  be 
ultimately  injected  without  discomfort.  If  there  is  pain  after  using 
the  gas,  it  should  be  used  but  once  daily,  and  only  a  small  amount 
at  a  time;  the  strength  of  the  solution  of  sulphuretted  hydrogen 
should  also  be  reduced;  for  instance,  two  and  a  half  grains  of  sul- 
phide and  chloride  of  sodium  may  be  used.  It  is  desirable  to  inject 
slowly,  consuming  an  hour  in  giving  a  gallon  of  gas,  and  the  patient 
shouM  rest  (juietiy  an  additional  half  hour  until  the  gas  is  entirely 
absorbed  from  the  bowel.     The  longer  time  taken  to  administer  the 
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p:as  the  better,  especially  M'lieu  any  pain  is  caused  by  the  treatment. 
The  admission  of  atmospheric  air  into  the  bowel  should  be  sedulously 
avoided. 

In  cases  of  intestinal  lesion  or  diarrhoea,  my  experience  has  been 
unfavorable  to  the  use  of  the  gas,  except  in  very  small  quantities. 
Chronic  peritonitis  also  forms  a  contraindication  to  its  use.  In  about 
two  cases  out  often  I  have  noted  a  faint  reaction  indicating  sulphuret 
of  lead,  which  was  obtained  by  holding  filter  paper,  saturated  with 
acetate  of  lead,  to  the  mouth  of  the  patient  during  the  administration 
of  the  gas.  The  reaction  was  in  no  case  decided,  and  I  cannot  account 
for  its  absence  in  so  many  instances. 

In  none  of  the  cases  have  any  injurious  eifects  been  observed,  but 
I  have  noted  in  some  individuals  subnormal  temperature  during  the 
use  of  the  gas,  and  also  when  the  stronger  solutions  of  sulphide  of 
sodium  were  used  the  appetite  and  strength  of  the  patients  seemed 
impaired  and  their  spirits  depressed. 

Two  sugfo-estious  mav  be  o-iven  for  the  failure  of  the  treatment  to 
accomplish  better  results.  The  first  of  these  applies  only  to  hospital 
cases.  It  is  impossible  in  a  large  general  hospital  to  secure  the  de- 
tailed attention  to  diet  necessary  to  suit  the  capricious  appetite  of  the 
consumptive.  In  treating  consumption  it  is  absolutely  necessary  to 
increase  the  vitality  of  the  tissues,  so  that  they  will  be  unfavorable 
culture  media  for  the  bacilli. 

The  second  suggestion  is,  that  in  cases  with  inherited  tendencies  to 
phthisis,  or  in  those  who  acquire  a  phthisical  tendency,  there  is  great 
vulnerability  of  the  mucous  membranes,  which  ever  fosters  an  out- 
break of  catarrhal  processes  in  the  bronchial  structures.  In  this  way 
the  good  eifects  of  the  treatment  are  constantly  o])posed.  I  incline 
to  think  that  suitable  climatic  environment  is  an  all-important  ad- 
junct to  the  j)roper  settlement  of  the  value  of  Bergeon's  treatment. 
But  it  is  certainly  an  important  addition  to  our  therapeutic  e(piip- 
ment  to  have  an  agent  capable  of  influencing  very  markedly  bronchial 
catarrh  in  so  many  cases,  especially  the  "stay-at-homes." 

In  a  word,  Bergeon's  method,  so  far  as  I  have  used  it,  is  chiefly 
valuable  in  those  cases  of  pulmonary  disease  attended  with  bronchial 
catarrh.  But  I  fear  the  trouble  and  detail  necessary  to  its  successful 
use  will  prevent  many  from  employing  the  method,  and  I  can  easily 
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see  that  the  limitation  of  the  power  of  Bergeon's  method  will  cause 
it  often  to  be  set  aside  for  other  j)lans  of  treatment. 

lu  conclusion,  I  believe  our  etforts  in  the  therapeusis  of  phthisis 
should  always  be  directed  to  those  measures  which  tend  to  establish 
the  general  health,  rather  than  to  hunt  up  specific  forms  of  treat- 
ment. Suitable  climatic  conditions,  judicious  alimentation,  and  appro- 
priate personal  hygiene  remain,  in  my  opinion,  the  first  principles  in 
the  therapeutic  management  of  phthisis,  and  Bergeon's  treatment 
should  be  considered  an  adjunct  to  these. 


SIX   CASES  OF   PHTHISIS,  AXD  OXE   OF  CHRONIC 
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The  sudden  and  widespread  attention  which  Bergeou's  method  of 
treatment  of  plithisis  has  received  is  somewhat  remarkable,  especially 
considering  the  demands  which  the  method  makes  upon  the  time  of 
the  physician  and  his  assistants.  The  chief  reasons  for  this  interest 
lie  in  the  great  frequency  of  the  disease,  the  unsatisfactory  results  of 
treatment  in  a  large  proportion  of  cases,  the  professional  standing  of 
Dr.  Bergeon,  who  practised  his  method  for  two  years  before  giving 
it  wide  publicity,  and  the  rather  enthusiastic  notice  of  it  by  Dr.  Hughes 
Beunet  in  the  Britkh  Medical  Journal  of  December  18,  1886.  lu 
this  country  professional  utterances  have  thus  far  been  cautious.  The 
daily  press  has,  however,  shown  its  characteristic  enterprise  in  bringing 
the  new  method  into  notice. 

As  soon  as  Bennet's  article  appeared  we  resolved  to  try  the  treat- 
ment, having  suitable  cases  at  command.  An  apparatus  was  made, 
and  about  the  middle  of  January  we  began  to  apply  the  treatment. 
The  chief  difficulty  which  we  encountered  at  the  outset  was  in  securing 
a  natural  sulphur  water.  Chantemesse  has  used  sulphide  of  calcium 
as  a  source  of  the  HjS  gas  and  without  ill  effects  :  the  inflammable 
character  of  this  substance  and  its  destructive  action  on  rubber  decided 
us  against  its  use.     Bergeon  states  that  an  artificial  HjS  water  does 
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not  act  as  well  as  a  natural  oue.  But  it  is  very  hard  to  understand 
in  what  respect  sulphuretted  hydrogen  evolved  by  the  passage  of 
carbonic  acid  gas  through  a  solution  of  sulphide  of  soda,  differs  from 
sulphuretted  hydrogen  made  from  sulphide  of  iron  and  sulphuric 
acid.  A  definite  chemical  combination  must  be  always  the  same. 
Reasoning  thus,  we  made  our  sulphuretted  hydrogen  and  passed  a 
full  stream  of  it  through  water  in  pint  beer  bottles.  At  first  the  gas 
was  allowed  to  flow  through  each  bottle  for  about  five,  subsequently 
for  two  to  three  minutes,  as  experience  made  us  think  that  our  patient 
was  getting  too  much  of  the  gas.  Whether  this  reduction  in  time 
really  resulted  in  any  reduction  of  the  strength  of  the  solution  is  very 
problematical.  Water  at  the  ordinary  temperature  and  pressure  of 
the  atmosphere  will  dissolve  about  three  times  its  own  volume  of 
HgS  gas.  We  feel  safe  in  assuming  that  our  solution  contained  a 
double  volume  of  the  gas.  A  half  litre  of  solution  thus  contained 
one  litre^  of  gas.  The  source  of  sulphuretted  hydrogen  which  is 
recommended  by  Bergeon  is  the  water  of  Eaux  Bonnes,  through  a 
half  litre  of  which  carbonic  acid  is  passed,  setting  free  the  sulphuretted 
hydrogen  from  its  combination  with  soda.  The  amouut  of  H2S  gas 
which  can  be  developed  from  the  sulphide  of  soda  contained  in  one- 
half  litre  of  Eaux  Bonnes  water  is  about  3  c.  c.  Morel,  Bergeon's 
pupil,  says  that  the  same  bottle  of  water  can  sometimes  be  used  a 
second  time,  all  the  H2S  gas  not  being  utilized  at  oue  injection.  But 
let  us  grant  that  the  gas  capable  of  development  from  oue  half  litre 
is  exhausted  in  one  administration,  and  that  all  the  3  c.  c.  is  passed 
into  the  intestine,  thence  absorbed  into  the  veins  and  exhaled  from 
the  lungs.  It  is  somewhat  difficult  for  one,  wdio  is  not  a  believer  in 
infinitesimal  doses,  to  feel  convinced  that  so  very  small  a  quantity  caa 
exert  a  marked  eifect  of  any  kind.  The  solutions  which  have  been 
used  in  the  Hopital  Cochin  in  Paris  contain,  according  to  Prof.  H. 
C.  AV'ood,^  about  150  c.  c.  H2S  to  the  dose,  and  are  consequently  fifty 
times  as  strong  as  the  Eaux  Bonnes  water. 

The  treatment  is  a  product  of  Koch's  discovery  of  the  bacillus 
tuberculosis,  and  was  based  on  the  idea  of  bringing  a  substance  hostile 
to  their  life,  but  not  injurious  to  their  host,  into  intimate  contact  with 
the  animals.     Bergeon  finds  that  the  sputum  in  tubercular  cases  still 

I  A  litre  is  (iliout  a  quart. 

a  Therupeutic  Gazette,  April  15,  1887. 
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contains  bacilli,  even  when  reduced  to  mere  mucus,  a  fact  which  seems 
to  show  clearly  enough  that  the  gas  is  not  fatal  to  this  form  of  organ- 
ism. The  good  effects  following  the  treatment  he  attributes  to  the 
antiseptic  (?)  virtues  of  the  gas  and  its  curative  effect  on  local  lesions. 
Sulphuretted  hydrogen  is  certainly  not  inimical  to  the  bacteria  of 
putrefaction.  Trudeau  has  treated  cultures  of  Staphylococcus  aureus 
and  of  the  bacterium  of  blue  pus  with  Richfield  Spring  and  Eaux 
Bonnes  water,  and  finds  that  the  organisms  are  none  the  worse  for 
the  gas.  He  also  treated  a  pure  culture  of  the  bacilli  of  tubercu- 
losis in  the  same  way  with  similar  results.  On  the  other  hand,  Niepce 
found  that  tubercular  sputum  exposed  for  ten  minutes  to  an  atmos- 
phere containing  three  per  cent,  of  HgS  was  entirely  innocuous  to 
rabbits,  while  the  same  sputum  first  exposed  to  the  gas  produced  the 
disease  in  every  animal  inoculated  with  it. 

It  may  be  that  the  gas  is  a  source  of  actual  pleasure  to  the  germs, 
and  yet  renders  inert,  in  some  way,  the  poisonous  products  of  their 
activity — ptomaines  and  leucomaines.  But  here  our  knowledge  is 
so  slight  that  all  is  little  more  than  speculation.  The  carbonic  acid 
is  thought  to  be  therapeutically  inert,  except  in  so  far  as  it  obviates 
danger  of  irritation  from  the  sulphuretted  hydrogen  (Morel). 

If  HgS  gas  passing  through  the  lungs  after  introduction  through 
the  general  venous  circulation,  exerts  any  preventive  or  curative  in- 
fluence on  disease  of  those  organs,  New  England,  where  probably 
more  beans  are  consumed  than  in  any  other  equal  area  of  the  earth's 
surface,  ought  to  enjoy  a  remarkable  immunity  from  tuberculosis  and 
other  aifections  of  the  respiratory  tract.  I  do  not  need  to  tell  you 
that  such  is  not  the  fact. 

The  cases  which  were  selected  for  the  treatment  were  most  of  them 
far  advanced.  In  acting  thus  we  thought  we  were  putting  the  method 
to  a  fairer,  if  severer,  test.  Great  improvement  in  comparatively 
early  cases,  both  in  and  out  of  hospital,  under  a  general  connnon- 
sense  treatment  with  full  diet,  is  so  common  that  one  cannot  but  feel 
very  sceptical  as  to  the  real  value  of  any  special  treatment  which  may 
be  superadded.  A  moderate  improvement  after  special  treatment  in 
cases  which  were  not  doing  well  under  general  treatment  is,  it  seems 
to  us,  more  conclusive  as  to  the  merits  of  the  former.  Even  here 
there  is,  however,  a  source  of  error  which  must  be  kept  in  mind.  A 
new  method  of  treatment  is  not  infrequently  followed  by  decided, 
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though  temporarv,  improvement  in  cases  which  are  really  incurable, 
through  the  influence  thus  brought  to  bear  on  the  gray  matter  of  the 
cerebral  cortex.  This  sort  of  influence  is  as  old  as  man  himself, 
tJiough  since  it  has  received  the  name  of  the  "  mind  cure  "  the  laity 
seem  to  think  it  au  invention  of  the  last  year  or  two. 

Case  I. — A  delicate,  nervous  girl  of  eighteen,  with  advanced  disease  of  the 
lower  left  lung,  losing  ground  but  free  from  fever.     Bacilli  in  sputum. 

Jan.  20,  1887.  Two  enemata,  each  of  about  one  litre.  She  comiilained 
during  the  injection  of  some  abdominal  discomfort,  but  had  no  sharp  pain. 

2\st.  An  enema  of  one  litre  in  A.  m.  During  the  injection  she  comj)lained 
of  abdominal  discomfort,  was  very  pale  and  somewhat  cyanosed.  The  pallor 
seemed  to  increase  during  the  injection.  All  through  the  day  she  had  ab- 
dominal pain,  and  was  much  prostrated.  On  account  of  the  remonstrances  of 
the  patient  and  the  apparently  unfavorable  effect  of  the  injection,  the  treat- 
ment was  omitted.  A  month  later  she  was  discharged  at  her  own  request, 
and  we  have  heard  that  she  has  died  since  then. 

Case  II. — A  woman  of  forty,  with  advanced  disease  ;  profuse  expectoration 
containing  bacilli ;  prostration  ;  in  constant  fever. 

Jan.  19.  Two  enemata,  each  about  one  and  a  half  litre.  Xo  discomfort 
ensued. 

20/A.  Two  enemata,  each  about  one  and  a  half  litre.  In  p.  m.,  after  second 
enema,  a  loose  involuntary  dejection  with  much  flatus. 

2\st.  At  morning  visit  seemed  very  weak;  lay  on  her  back  and  was  un- 
willing to  move.  Temp.  97.5° ;  pulse  120,  very  small  and  compressible ;  no 
enema  was  given. 

24</i.  Strength  and  general  condition  improved  over  that  of  the  last  few 
days.  The  cough  is  much  less  frequent  and  the  expectoration  is  diminished 
one-half.     One  enema  of  one  litre. 

2y)th.  Two  enemata,  each  one  and  a  half  litre,  followed  by  no  immediate 
discomfort. 

2Qth.  Weakness  again  very  marked ;  a  loose  dejection  during  night.  Treat- 
ment omitted. 

Feb.  1.  Sitting  up  and  feels  better.  When  it  was  suggested  that  the  treat- 
ment be  resumed,  she  remonstrated  on  the  ground  that  it  made  her  feel  very 
badly,  and  no  more  enemata  were  given.  She  had  six  in  all.  A  month  later 
she  died,  gradually  failing  at  about  the  same  rate  as  before  the  special  treat- 
ment was  begun. 

Case  III. — A  girl  of  eighteen,  in  fair  general  condition,  with  limited  con- 
solidation at  the  right  apex ;  scanty  expectoration  containing  numerous 
bacilli.  Not  confined  to  bed  and  free  from  pain.  Entered  the  hospital 
January  22,  1887. 

Jan.  25.  One  enema  of  one  litre  without  i)ain  or  discomfort. 

2G//t.  Two  enemata,  each  one  and  a  half  litre.  A  little  abdominal  pain 
followed  the  injection. 
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21th.  An  enema  of  one  and  half  litre  in  A.M.  Abdominal  pain  and  vomit- 
ing continued  through  the  day  and  the  treatment  was  not  resumed  until 

Feb.  11.  Some  loss  of  weight  having  been  incurred  during  the  interval  and 
the  physical  signs  having  increased  in  extent.     One  enema  of  one  litre. 

12th,  13fk,  and  14:fh.  Each  A.  M.  an  enema  of  one  and  a  half  litre  without 
any  unfavorable  symptoms. 

loth.  One  and  a  half  litre  in  A.  M.,  followed  by  nausea  and  vomiting,  which 
continued  during  the  day. 

16fh.  Vomiting  continues ;  no  abdominal  pain  or  discomfort;  severe  frontal 
headache. 

The  treatment  was  not  resumed.  The  appetite  and  digestive  power  soon 
returned  and  were  maintained.  There  was  improvement  in  flesh  and  strength, 
though  the  physical  signs  showed  that  the  disease  was  advancing.  The  whole 
number  of  enemata  given  was  nine. 

Case  IV. — A  woman  of  forty,  with  slight  signs  at  both  apices;  very  marked 
rational  signs;  very  harassing  cough  with  moderate  exj^ectoration,  which  con- 
tained bacilli.     Confined  to  bed. 

Jan.  22  and  23.  One  enema  of  one  litre  each  day,  followed  by  no  bad 
symptoms. 

2ith.  One  enema  of  one  and  a  half  litre.  Slight  abdominal  discomfort 
toward  the  end  of  the  injection. 

2oth,  26th,  and  21th.  Each  day  one  enema  of  one  and  a  half  litre.  Com- 
plained of  discomfort  after  each  enema,  sometimes  lasting  for  several  hours. 

28/A.  Diarrhoea  and  vomiting  last  night ;  is  very  weak  and  the  cough  is 
very  severe.     Xo  enema. 

Feb.  1.  Vomiting  has  continued  for  the  past  three  days  and  diarrhaa  re- 
turned last  night.     The  treatment  was  not  resumed. 

20th.  She  was  discharged  at  her  own  request  and  died  not  long  after.  She 
had  six  enemata  in  all.  While  she  was  in  the  hospital  her  husband  died;  his 
loss  and  the  helpless  condition  of  her  children,  caused  an  intense  depression 
of  spirits  which  rendered  any  treatment  quite  hopeless. 

Case  V. — A  woman  of  forty,  with  chronic  and  advanced  disease  and 
cavity  formation ;  moderate  expectoration,  nummular  in  character.  Confined 
to  bed. 

Feb.  1.  Enema  of  one  litre  without  bad  symptoms. 

2d.  Enema  of  one  litre  followed  by  slight  abdominal  pain. 

Zd.  Enema  of  one  and  a  half  litre;  expectoration  rather  less  abundant. 

Atli  and  oth.  Each  day  one  enema  of  one  and  a  half  litre.  Says  she  feels 
better. 

&th.  Last  night  free  haemoptysis.  The  treatment  was  omitted  and  not  again 
resumed.     The  hemorrhage  recurred  at  short  intervals  until  March  1st. 

March  14.  She  was  discharged  at  her  own  retjuest,  wishing  to  die  among 
her  friends.  I  have  since  heard  that  tliis  wish  has  been  fulfilled.  She  had 
^iwQ  enemata  in  all.  The  efl'ect  was  favorable  rather  than  otherwise,  and  it  is 
not  likely  that  the  treatment  had  anything  to  do  with  bringing  on  the 
hemorrhage. 

11 
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Case  VI. — A  woman  of  twenty-five,  advanced  in  phthisis,  with  a  large 
cavity  at  the  right  apex;  abundant  purulent  expectoration  containing  bacilli. 
Is  able  to  sit  uj)  most  of  the  day.  Much  of  the  time  bus  high  fever  and  is 
then  comfortable ;  if  the  temperature  falls  to  the  normal,  she  complains  of 
feeling  cold  with  general  discomfort. 

Feb.  15.  An  enema  of  one  litre. 

l&th.  An  enema  of  one  and  a  half  litre.     No  discomfort. 

An  enema  was  given  once  a  day  until  the  21st,  the  exjiectoration  diminish- 
ing in  quantity. 

22f/.  Two  enemata,  each  two  litres,  were  given  and  repeated  daily. 

During  the  night  of  March  1st  she  was  kept  awake  by  abdominal  pain. 

March  3.  She  had  severe  left  hemicrania  with  flushed  face  and  hot  skin. 
No  enema. 

Ath,  No  enema ;  has  lost  upward  of  a  pound  in  weight  since  treatment  was 
begun. 

bth.  Two  enemata  of  two  litres  each. 

Qth.  Nausea,  occasional  vomiting  ;  no  enema. 

1th.  Nausea,  weakness,  feels  flushed,  pulse  small  and  rapid. 

^th.  Feels  better;  one  enema  of  two  litres. 

^th.  One  enema  of  two  litres. 

\Oth.  Two  enemata  of  two  litres  each. 

'iWi.  One  enema.     Headache  and  nausea  in  P. M. 

\2th.  Headache  and  vomiting.     Treatment  was  discontinued. 

22cf.  No  material  change  in  the  condition  of  the  patient  since  February  1st. 

Since  the  enemata  were  omitted  headache  and  nausea  have  been  absent. 

During  four  weeks  the  patient  had  thirty-one  enemata. 

Case  VII. — A  woman  of  thirty-five,  in  good  general  condition,  for  a  long 
time  subject  to  bronchitis,  with  occasional  asthmatic  attacks.  The  expec- 
toration is  often  streaked  with  blood,  and  during  the  last  seven  years  she  has 
raised  clear  blood  a  number  of  times.  Several  of  these  attacks  of  haemoptysis 
occurred  while  under  our  observation  in  the  hospital.  The  physical  signs 
indicated  only  widespread  bronchitis  and  moderate  emphysema.  The  sputum 
was  repeatedly  examined  for  bacilli,  with  negative  result. 

Feb.  7.   Enema  of  one  and  a  half  litres. 

Wi-Hh.  One  enema  daily  without  discomfort.  Patient  thinks  she  is  better, 
and  coughs  less. 

8//<.  Two  enemata,  of  one  and  a  half  litres  each. 

^th.  Two  enemata,  of  two  litres  each.  Sleejjs  better,  and  reports  that  "spit 
comes  ea.sier,  and  she  can  breathe  deeper. " 

14^A  After  her  second  enema  she  complained  for  the  first  time  of  some 
abdominal  pain. 

17///.  Cough  is  loose  and  infrequent;  expectoration  less  abundant,  still 
streaked  with  blood. 

21th.  One  or  two  injectinns  were  given  daily  u|)  to  this  date,  when  she 
vomited,  feeling  cliilly  in  the  night.     An  enema  was  given,  and  shortly  after 
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the  catamenia  appeared.  The  treatment  was  omitted,  and  was  not  resumed. 
She  had  thirty-four  enemata  in  twenty-three  days. 

March  23.  Her  general  condition  is  much  improved;  the  cough  is  infre- 
quent, the  sputum  scanty.  An  occasional  rale  can  be  heard  over  the  left  lower 
back,  and  there  are  signs  of  slight  emphysema. 

During  the  gas  treatment  the  patient  had  iodide  of  potassium,  and  linseed 
oil  with  simple  syrup. 

It  would  be  easy  to  attribute  a  large  share  of  the  marked  improve- 
ment in  this  case  to  the  special  treatment,  were  it  not  for  the  fact  that, 
a  few  months  before,  the  patient  had  gone  through  a  similar,  though 
rather  less  severe  attack  of  bronchitis,  with  asthmatic  seizures,  in  the 
hospital,  and  had  made  a  recovery  quite  as  rapid  and  satisfactory 
under  ordinary  medication  through  the  stomach. 

Summary  of  Cases; — I.  J^umber  of  enemata,  three.  They  were 
followed  by  slight  abdominal  discomfort  and  decided  depression  of 
the  general  strength. 

II.  Number  of  enemata,  six.  They  were  followed  by  marked  de- 
pression, and,  at  one  time,  a  condition  nearly  approaching  collapse, 
with  diarrhoea. 

III.  Xumber  of  enemata,  nine.  They  were  followed  by  slight 
abdominal  discomfort,  nausea,  vomiting,  and  general  depression. 

IV.  Number  of  enemata,  six.  They  were  followed  by  abdominal 
discomfort,  nausea,  vomiting,  and  diarrhoea;  secondary  to  the  vomit- 
ing, partial  collapse. 

V.  Number  of  enemata,  five.  Though  the  patient  was  very  weak, 
no  local  or  general  ill  effect  was  noted ;  the  patient  thought  she  felt 
better.     Treatment  omitted  on  account  of  haemoptysis. 

VI.  Thirty-one  enemata  in  four  weeks.  No  abdominal  or  general 
discomfort.  No  good  effect  except  a  diminution  in  the  expectoration. 
Treatment  finally  omittefl  on  account  of  nausea  and  headache. 

VII.  Thirty-four  enemata  in  twenty-three  days.  No  untoward 
symptoms.  Gradual  im]>rovement  under,  and  jiossibly  through  the 
gas  treatment.     (EniphysiMua  and  Ijronchitis.) 

Before  we  attempt  to  draw  any  conclusions  from  the  above  cases,  a 
few  preliminary  statements  are  in  order.  Bergeon's  method  was  fol- 
lowed carefully,  save  in  respect  to  the  use  of  an  artificial  and  nuich 
riclier  sulphuretted  hydrogen  water.  It  was  found  that  the  immediate 
discomfort  was  much  less  if  the  HgS  water  was  made  quite  hot  before 
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the  COo  was  pumped  through.  No  odor  of  gas  could  be  detected  iu 
the  breath,  uor  was  paper  moistened  with  a  solution  of  acetate  of  lead 
blackened  when  held  before  the  mouth.  No  irritation  of  the  rectum 
was  noted'  in  any  case.  The  enemata  were  given  two  hours  after 
breakfast  and  dinner. 

We  are  not  the  only  observers  whose  results  have  not  been  inspiring* 
De  la  Roche'  reports  three  cases,  two  of  plithisis,  and  one  of  bron- 
chial asthma.  One  of  the  tubercular  cases  improved  iu  all  respects; 
the  second  did  well  also,  but  on  the  twentieth  day  of  the  treatment 
severe  colic  came  on,  which  ceased  as  soon  as  the  treatment  was 
stopped.  On  the  resumption  of  the  injections  the  colic  returned,  and 
a  diarrhoea  carried  off  the  patient  in  a  few  days.  In  the  asthmatic 
case  the  treatment  had  "eifets  desastreux,"  on  the  third  day  after  the 
treatment  was  begun  the  patient  had  a  paroxysm  of  unusual  severity, 
from  which  it  took  her  a  fortnight  to  recover  under  a  more  customary 
treatment. 

Osler^  reports  that  a  patient  at  the  University  Hospital  in  Phila- 
delphia, nearly  expired  after  one  administi"atiou  of  tlie  gas.  Dana' 
speaks  of  nausea  as  resulting  from  it  in  some  cases. 

The  number  of  our  cases  is  small,  but  we  think  ourselves  justified 
in  drawing  the  following  conclusions : 

1.  Toxic  symptoms  may  follow  the  injection  of  sulphuretted  hy- 
drogen gas  into  the  rectum,  among  such  symptoms  being  nausea, 
vomiting,  general  depression  or  collapse,  diarrhiiea,  and  headache. 

2.  Strong  artificial  solutions  of  sulphuretted  hydrogen  mixed  with 
carbonic  acid,  and  injected  into  the  rectum,  are  apt  to  cause  abdomi- 
nal discomfort;  the  risk  of  this  is  diminished  l)y  warming  the  solu- 
tioji  of  the  former  gas. 

3.  This  method  is  in  no  sense  a  specific  for  phthisis.  If  useful,  it 
is  only  as  auxiliary  to  older  and  generally  accepted  methods. 

4.  Tiie  only  benefit  which  we  saw  in  our  cases  that  can  fairly  be 
attributed  to  the  enemata,  was  diminution  in  the  amount  of  the  ex- 
pectoration. 

To  these  conclusions  we  should  like  to  add  two  impressions: 
1.  Recorded  experience  seems  to  show  that  there  is  considerable 
difference  in  dillerent  individuals — and  perhaps  in  the  same  individual 

1  Journal  de  M6d.  de  Paris,  Jan.  2,  1887.  =  Tlio  Medical  News,  1.  No.  13,  1887. 

»  N.  Y.  Medical  Rcconl,  May  7,  1887. 
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at  differeut  times — in  the  amoimt  of  sulphuretted  hydrogen  which 
can  be  safely  injected  into  the  rectum.  A  priori  reasoning  makes  it 
almost  incredible  that  the  amount  of  the  gas  which  can  be  passed 
through  the  lungs  when  Bergeon's  method  is  strictly  followed,  is 
large  enough  to  have  any  therapeutic  value. 

2.  The  good  eifects  ^\hic'h  have  unquestionably  followed  the  treat- 
ment on  this  side  of  the  water,  as  well  as  in  France,  are,  perhaps, 
largely  attributable  to  the  stimulus  afforded  by  a  novel  method  of 
treatment,  which  is  of  such  a  nature  that  the  patient  cannot  but  feel 
that  not  only  something,  but  much  is  being  done  for  him. 


THE  TREATMENT  OF  PHTHISIS  BY   GASEOUS 
ENEMATA. 

By  W.  pepper,  M.D.,  axo  J.  P.  CEOZER  GRIFFITH,  M.D., 

PHILADELPHIA. 


Induced  by  the  importance  of  the  subject,  and  by  the  discouraging 
results  of  the  various  methods  of  dealing  with  phthisis,  we  commenced 
some  experiments  with  Bergeon's  treatment  with  gaseous  enemata  be- 
fore reports  of  investigations  by  American  physicians  had  appeared  in 
the  medical  press.  Oar  work  has  proceeded  steadily  but  slowly,  and 
this  report  is  even  yet  chiefly  of  a  preliminary  nature,  since  many  of 
the  cases  are  still  under  observation. 

Following  the  papers  which  have  just  been  read,  and  all  that  has 
been  previously  written  on  the  subject,  it  will  not  be  necessary  to 
speak  of  the  theoretical  grounds  on  which  this  treatment  was  first  ad- 
vocated by  its  projwser,  or  to  dwell  upon  its  details. 

Method. — In  private  cases  we  have  used  the  Morel  apparatus, 
substituting  a  solution  of  sodium  sulphide — ten  grains  in  one  and  a 
half  pints  of  water — for  the  natural  sulpluir  mineral  water.  In 
hospital  practice  we  have  sometimes  pursued  the  same  plan  ;  some- 
times proceeded  in  the  following  maimer.  The  carbonic  dioxide  was 
procured  already  compressed  in  the  large  iron  receivers  in  use  for 
soda  fountains.  It  was  passed  from  these  through  the  solution  of 
sulphuretted  hydrogen  into  a  live  gallon  gum  bag,  from  which  the 
patients  then  received  the  injections.  Thus  in  one  case  tlie  bag  con- 
tained pure  carbonic  dioxide,  and  in  the  otlier  the  gas  ab-cady  medi- 
cated. It  could  not  be  discovered  that  it  made  any  diflerence  which 
method  was  followed. 

The  injections  were  given  from  one  to  three  times  daily ;  and  from 
two  to  six  or  more  quarts  of  gas  Avere  employed.  Tlie  aibninistra- 
tion   of  the  injection  lasted  from  fifteen    minutes  to  one-half  liour  or 
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longer,  except  in  those  cases  in  which  the  tolerance  of  tlie  bowel  was 
very  (|uickly  exhausted  and  but  little  gas  coidd  be  taken. 

It  is  to  be  regretted  that  the  observations  made  are  not  in  every 
case  so  complete  as  could  be  desired.  This  was  often  unavoidable; 
in  some  cases  because  patients  were  treated  in  homes  where  no  accu- 
rate record  of  temperature  and  weight  could  be  obtained ;  in  others, 
in  hospital  practice,  because  patients  sometimes  left  before  a  final 
examination  of  the  lungs  could  be  made,  and  the  presence  or  absence 
of  improvement  of  physical  signs  noted. 

The  total  number  of  patients  upon  whom  the  treatment  was  tried 
equal  thirty-four.  Ten  of  these  cannot  be  regarded  as  test  cases  in  any 
sense,  since  the  injections  >vere  given  during  too  short  a  time  to  allow 
of  any  conclusions  being  formed.  In  one  of  these  there  seemed  to  be 
inability  to  retain  the  gas  in  the  bowel ,  in  another  ill-defined  but 
uu])leasant  subjective  sensations  were  produced,  and  the  patient  begged 
to  have  the  treatment  discontinued ;  a  third  patient  died  a  few  days 
after  the  enemata  were  begun ;  a  fi)urth  has  but  just  commenced  to 
receive  the  injections ;  in  three  cases  colic  Avas  so  intolerable  that  the 
treatment  could  not  be  persisted  in,  and  three  dispensary  patients 
ceased  their  visits  after  two  or  three  days. 

Deducting  then  tliese  10,  there  remain  24  test  cases  to  whom  the 
enemata  were  administered  for  from  12  to  56  days;  the  average 
being  25. 

Other  treatment  was  frequently  combined  with  that  of  Bergeon.  Had 
the  results  been  fiivorable,  this  fiict  might  be  urged  against  the  justice 
of  our  conclusions.  As  the  sequel  shows,  it  can  have  no  influence, 
except  to  militate  against  occasional  possession  of  beneficial  action  by 
the  o-aseous  enemata.  Probablv  the  most  convenient  method  of  esti- 
mating  results  is  to  study  the  symptoms  individually,  and  to  notice 
the  effects  produced  ou  them  by  treatment. 

Fever. — The  greatest  improvement  was  noticed  in  the  reduction 
of  fever.  The  total  number  of  cases  in  which  a  daily  record  of  tem- 
perature was  kept  equals  16.  Of  these  there  were  4  whose  tempera- 
ture was  more  or  less  reduced  during  the  admiuistration  of  the  gas. 

In  11  there  was  no  appreciable  effect;  and  in  1  the  fever  actually 
seemed  to  increase.  In  another  instance  (one  of  the  10  excluded  from 
the  test  cases)  it  rose  quite  decidedly  during  the  four  or  five  days  in 
which  the  treatment  was  given  ;  though  this  was  probably  oidy  a  co- 
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incidence.  In  no  case  was  the  temperatnre  brought  from  a  persist- 
ently febrile  to  a  continuously  normal  condition. 

Weight. — In  20  cases  in  which  the  weight  was  recorded  at  fre- 
quent intervals,  there  were  8  in  which  the  gaseous  treatment  was 
attended  by  more  or  less  gain;  the  greatest  increase  being  eight 
pounds  in  thirty-seven  days.  It  is  worthy  of  note  that  in  this  case 
there  seemed  to  be  no  improvement  in  health.  In  6  patients  the  weight 
remained  stationary,  and  in  6  it  was  diminished,  with  or  without  a 
change  in  the  severity  of  other  symptoms.  The  increase  in  weight 
took  place  chiefly  in  hospital  cases,  and  we  cannot  but  believe  that  it 
was  due  very  largely  to  complete  rest  and  good  food. 

Cough. — Improvement  in  this  respect  was  not  even  so  marked 
as  the  gain  in  weight.  In  7  of  the  24  cases  there  was  said  to  be 
more  or  less  diminution  of  cough.  In  2  of  these  this  was  undoubt- 
edly true,  as  testified  to  by  the  attendants  and  friends.  In  the  others 
the  well-known  hopeful  disposition  of  phthisical  patients  laid  the 
truth  of  their  statements  open  to  suspicion.  Moreover,  in  1  of  the 
8  the  removal  of  a  large  amount  of  fluid  from  the  pleural  cavity  was 
probably  the  chief  agent  in  producing  decrease  of  cough,  if  any  ex- 
isted ;  and  another  patient  was  taking  a  cough  mixture  as  well  as  the 
gaseous  treatment.  In  3  cases  the  cough  seemed  actually  to  grow 
worse;  this  being  probably  pos<  hoe  merely. 

Expectoration. — As  regards  the  diminution  of  the  amount  of 
expectoration,  we  are  able  to  come  to  more  definite  conclusions,  since 
the  question  did  not  depend  to  such  extent  on  the  statements  of  the 
patients.  Out  of  24  cases  the  quantity  was  somewhat  decreased  in  4 
instances.  In  5  patients  it  became  more  abundant,  and  in  one  of 
these,  to  whom  the  gas  had  been  given  fifty  days,  the  increase  was 
very  marked.     In  the  remaining  15  no  efl'ect  could  be  perceived. 

Bacilli. — The  sputum  of  30  patients  was  searched  for  tubercle 
bacilli,  and  the  microbes  found  in  27  instances.  A  second  examina- 
tion was  made  at  the  close  of  the  treatment  in  11  ciises,  and  in  but  4 
of  these  was  there  even  an  apparent  diminution  in  the  number.  It 
is  extremely  doubtful  whether  there  existed  here  any  real  decrease 
in  the  absolute  quantity  of  bacilli  in  the  sputum. 

Dyapncva  was  recorded  in  comparatively  few  cases,  and  in  only  3 
of  these  did  the  patients  claim  that  they  had  experienced  any  im- 
provement. 
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Night-sweats. — Here,  too,  the  cases  reported  are  not  numerous, 
as  many  of  the  patients  did  not  suffer  from  them.  In  1  ease  they 
were  checked,  and  in  7  unimproved. 

Physical  Examixatiox. — The  result  of  tlie  physical  investiga- 
tion of  the  lungs  of  each  patient  was  noted  at  the  beginning  of  the 
gaseous  treatment;  and  a  final  examination  was  made  at  the  close  of 
the  treatment  in  every  instance  possible.  As  already  explained,  the 
latter  could  not  always  be  accomplished.  Nevertheless,  a  final  study 
of  the  lungs  was  made  in  a  considerable  number  of  cases,  and  in  not 
a  single  case  was  any  improvement  found.  Even  the  patient  who  of 
all  the  24  had  made  the  greatest — and  really  very  remarkable — prog- 
ress, exhibited  quite  as  many  rales  as  fifty-six  days  before,  when  the 
treatment  was  couimenced. 

General  Condition,  etc. — As  regards  the  general  condition  of 
the  24  test  cases  under  observation,  there  were  but  4  in  which  any 
improvement  could  be  noticed  (2  decided,  2  slight),  apart  from  the 
amelioration  of  the  symptoms  already  mentioned.  7  patients  grew 
worse,  and  1  died.  No  observations  were  made  on  the  temporary 
effect  of  the  gas  on  pulse  and  respiration.  The  appetite  M^as  some- 
times increased,  but  usually  not  much  affected.  The  euemata  had  a 
decidedly  hypnotic  influence  in  3  cases. 

Unpleasant  Effects. — As  regards  unpleasant  symptoms  pro- 
duced by  the  treatment,  one  patient  complained  of  feeling  faint  after 
the  first  injection ;  another  had  headache,  and  another  suffered  fre- 
quently from  dizziness.  The  last  patient  had  been  given  on  one 
occasion,  before  we  had  commenced  our  observations  upon  him,  about 
one  quart  of  a  mixture  of  equal  parts  of  carbonic  dioxide  and  hydro- 
gen disulphide,  and  promptly  developed  the  most  alarming  symptoms. 
The  pulse  almost  disappeared  and  the  respirations  became  shallow ; 
the  patient  was  covered  witii  cold  ])erspiration,  and  completely  lost 
consciousness.  This  condition  lasted  about  three  minutes,  and  the 
physician  with  him  was  obliged  to  use  most  energetic  stinudatiou 
before  the  patient  was  out  of  danger.  This  incident  proves  the 
power  and  possible  danger  of  sulphuretted  hydrogen  ;  but  is  not,  of 
course,  a  contraindication  to  the  propei-  administration  of  the  gas. 

Tlie  tendency  to  nausea  if  the  injection  was  given  too  soon  after  a 
meal,  and  the  inclination  to  evacuate  tlie  bowels,  were  also  noticed  in 
.some  of  our  cases. 
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But  the  ouly  unpleasaut  symptom  of  any  real  moment  was  colic. 
This  was  complained  of  as  often  severe  in  at  least  11  of  the  24  cases ; 
and,  as  already  stated,  3  others  suffered  from  it  to  sach  an  extent  that 
the  treatment  could  not  be  employed.  One  individual  was  so  severely 
attacked  that  he  rolled  upon  the  floor  in  pain.  Colic  was  slight  in  a 
few  cases,  and  not  complained  of  at  all  in  many.  As  other  investi- 
gators had  not  written  of  much  annoyance  by  it,  we  were  led  to 
suspect  something  faulty  in  our  method  of  administration,  but  the 
most  careful  investigation  has  failed  to  reveal  anything  amiss. 

While  true  that  too  large  a  quantity  of  gas  gave  pain,  yet  the  colic 
was  verv  often  not  controlled  bv  y;iving  smaller  amounts.  In  some 
instances,  too,  equal  volumes  of  gas  at  one  time  produced  intense 
suffering,  and  at  other  times  were  well  borne.  Nor  did  a  slow  ad- 
ministration of  the  injection  appear  to  prevent  the  cramp.  The 
presence  of  air  was  carefully  excluded  ;  and,  fearing  that  the  iron 
reservoirs  might  possibly  contain  it,  we  discarded  them  for  a  time, 
but  Avith  no  modification  of  the  result.  Moreover,  colic  was  as  often 
suffered  by  the  private  patients  as  by  those  in  the  hospital  where  the 
compressed  gas  was  usually  employed.  Frequently  the  bowel  seemed 
to  grow  more  tolerant  as  time  passed,  while  in  other  patients  the 
reverse  was  the  case. 

A  few  of  our  cases  serve  as  excellent  warnings  against  the  drawins; 
of  hasty  and  unwarranted  inferences.  In  one  of  these  the  patient 
had  abundant  expectoration,  troublesome  cough,  and  signs  of  pul- 
monary consolidation,  combined  with  a  large  element  of  chronic 
bronchitis  and  emphysema,  besides  being  annoyed  greatly  by  dys- 
pepsia. The  enemata  were  tried  for  a  few  days,  but  abandoned  on 
account  of  the  severe  colic.  He  was  then  put  upon  a  simple  stomachic 
mixture,  combined  M-ith  good  food  and  rest.  He  left  the  hospital 
after  about  two  months,  with  the  amount  of  expectoration  very  much 
reduced,  having  gained  eight  i>ounds,  and  saying  he  had  not  felt  so 
well  for  a  long  time.  Had  he  been  able  to  take  the  gaseous  enemata 
we  would  have  undoubtedly  attributed  the  good  effect  to  them. 

Another  ]iatient  made  the  greater  part  of  a  surprising  improvement 
in  general  health  two  weeks  before  the  injections  were  commenced. 
Had  Bergeon's  treatment  been  instituted  two  weeks  earliei",  it  Mould 
have  gained  unmerited  credit. 

To  summarize  in  a  few  woi'<ls  our  observations  :  Febrile  leinjx'i-a- 
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ture  was  sometimes  lowered,  but  never  to  aiiv  o-reat  extent.  Couo:Ii 
and  expectoration  were  oceasi<jnally  lessened,  but  oftener  unaffected^ 
and  sometimes  even  increased.  Weight  was  oftener  lost  or  stationary, 
but  a  decided  gain  was  frequently  made ;  due,  perhaps,  partly  to  the 
gas,  and  no  doubt,  in  part,  to  the  improved  conditions  of  life.  Dysp- 
nea and  night-sweats  were  rarely  benefited ;  the  physical  signs  were 
in  no  case  altered ;  the  general  health  was  but  seldom  made  better^ 
and  severe  colic  was  a  frequent  and  annoying  symptom. 

Our  conclusions — so  far  as  they  can  be  formulated  in  a  preliminary 
report  of  comparatively  few  cases — are:  That  the  treatment  of  phthisis 
by  gaseous  enemata  has  had  very  undue  value  attributed  to  it ;  that 
it  is  seldom  of  any  real  benefit,  but  that  it  may  prove  serviceable  in 
occasional  cases. 

Thanks  are  due  Dr.  D.  T.  Laine,  resident  physician  to  the  Uni- 
versity Hospital,  for  his  cooperation  in  the  study  of  many  cases  ;  and 
to  Dr.  William  E.  Hughes  for  the  notes  of  a  number  of  patients 
treated  by  him  in  the  Dispensary  of  the  hospital.  Prof.  William 
Osier  has  also  courteously  placed  at  our  disposal  several  cases  of 
phthisis  in  his  Mards. 


DISCUSSION. 


Dr.  James  C.  Wilson,  Philadelphia. 

I  have  little  to  contribute  to  the  discussion  of  this  subject.  With  the  ex- 
ception of  one  or  two  points,  I  find  that  the  results  of  my  experience,  which 
is  derived  from  the  observation  of  a  number  of  cases  in  hospital  and  in  private 
practice,  coincide  with  that  of  the  gentlemen  who  have  already  spoken.  At 
the  beginning  of  my  present  term  of  service  at  the  Philadel|)hia  Hospital, 
last  February,  I  found  in  the  wards  a  number  of  cases  of  pulmonary  consump- 
tion under  treatment  by  gaseous  enemata,  according  to  the  plan  described  by 
Dr.  Bruen.  With  the  view  of  applying  to  this  method  the  test  of  the  judg- 
ment of  the  patients,  of  whom  there  was  a  large  number,  upon  this  and  other 
plans  of  treatment,  I  directed  the  resident  physicians  to  subject  to  it  such 
patients  only  as  desired  it,  and  to  continue  it  in  the  cases  already  taking  it 
only  with  the  consent  of  the  patients  themselves.  Many  of  these  patients  in 
the  male  wards  were  persons  of  average  intelligence;  the  treatment  had  been 
under  trial  several  weeks;  it  had  excited  great  interest  and  been  the  subject 
of  very  free  discussion.  To  my  surprise,  a  very  considerable  proportion  of 
those  who  had  been  thus  treated  asked  to  have  it  discontinued.     The  reasons 
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alleged  were:  1.  That  it  caused  pain,  diarrhoea,  or  discomfort;  2,  that  it 
had  not  favorably  influenced  their  symptoms,  in  so  far  as  they  were  able  to 
determine  ;  and,  3,  that  the  gain  at  first  experienced  had  not  been  progressive, 
or  had  been  after  a  time  lost.  The  number  of  those  then  desiring  its  con- 
tinuance has  also  gradually  fallen  off.  Among  the  patients  under  other  plans 
of  treatment  who  were  selected  as  suitable  cases,  less  than  half  were  willing 
even  to  make  trial  of  the  enemata.  I  am  aware  of  the  weakness  of  this  test, 
but  I  do  not  believe  it  is  wholly  fallacious. 

Dr.  H.  C.  Wood,  Philadelphia. 

One  of  the  most  remarkable  things  in  the  history  of  the  medical  profession 
is  its  tendency  to  engulf  crude  and  often  nonsensical  therapeutic  theories. 
Witness  the  theory  which  was  long  held  that  bromide  of  potassium  acted  by 
contracting  the  capillaries  of  the  brain,  and  the  theory  with  reference  to  the 
oxygenation  of  the  blood  by  chlorate  of  potassium.  Every  chemist  knows 
that  chlorate  of  pota.ssium  does  not  yield  up  its  oxygen  except  at  high 
temperatures,  and  although  the  pri%-ate  physician  of  Shadrach,  Meshach,  and 
Abed-nego  in  their  fiery  walk  might  have  used  chlorate  of  jiotassium  with 
advantage,  yet  in  these  times,  when  we  fear  a  temperature  of  106°,  we  can 
hardly  expect  oxygenation  of  the  blood  from  chlorate  of  potassium. 

When  this  subject  of  Bergeonism  was  first  brought  to  my  attention,  I 
hardly  thought  it  worth  investigating.  Finally  the  favorable  reports  became 
so  strong  that  it  was  a  duty  to  go  over  the  matter.  I  went  to  the  Philadelphia 
Hospital  and  investigated  the  cases  that  had  been  treated.  While  I  made  due 
allowance  for  the  various  influences  which  have  been  mentioned,  I  became 
convinced  that  there  was  a  residuum  of  good  not  explainable  except  as  the 
direct  result  of  the  treatment.  I  saw  at  once  that  the  method  was  a  bad  one. 
The  solutions  varied  in  strength  ;  and  the  amount  of  sulphuretted  hydrogen 
thrown  into  the  bowel  being  dependent  upon  the  activity  of  the  chemical 
reactions  while  the  carbonic  acid  gas  was  passing  through  the  solution,  there 
was  no  means  of  knowing  how  much  sulphuretted  hydrogen  and  carbonic 
acid  the  patient  was  receiving. 

It  is  clear  that  the  carbonic  acid  is  not  the  active  agent,  for  this  is  flowing 
in  and  out  of  the  lungs  continually.  It  then  occurred  to  me  that  if  the  sul- 
phuretted hydrogen  does  any  good,  it  should  do  the  same  good  when  absorbed 
from  the  stomach  as  when  taken  up  by  the  large  intestine.  In  either  case,  it 
must  enter  the  portal  vein  and  be  carried  by  the  same  route  to  the  lung.  This 
led  me  to  try  the  administration  of  sulphuretted  hydrogen  in  water  by  the 
stomach.  As  carbonic  acid  renders  the  intestines  more  tolerant  of  the  gas,  it 
seemed  natural  that  it  would  have  a  similar  efiect  upon  the  stomach,  and 
water  at  the  ordinary  temperature  will  take  up  two  or  three  times  its  volume 
of  sulphuretted  hydrogen.  One  or  two  ounces  of  this  saturated  solution  given 
in  three  or  four  ounces  of  carbonic  acid  water,  is  not  objected  to  by  most 
patients,  and  is  usually  well  tolerated.  I  have  no  doubt  that  we  are  in  the 
presence  of  a  distinct  addition  to  pulmonary  therapeutics. 
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I  will  brieHy  narrate  two  cases  which  I  have  treated  by  this  method.  The 
first  case  was  that  of  my  nephew,  whose  case  I  watched  in  my  own  house  with 
much  interest.  He  had  a  small  tubercular  deposit  at  the  top  of  the  lung, 
with  continued  fever.  I  treated  him  after  the  best  methods  for  a  month,  with 
an  improvement  in  the  symptoms  and  a  gain  of  eight  or  nine  pounds  in  weight. 
T  failed  to  get  rid  of  the  fever.  Fifteen  grain  doses  of  antipyrine  failed  to 
control  it.  In  two  days  after  the  employment  of  sulphuretted  hydrogen,  the 
expectoration  diminished  and  the  temperature  fell.  In  a  week  or  so,  fever 
disappeared  and  the  patient  thought  that  he  was  well.  The  sulphuretted 
hydrogen  was  continued,  and  the  gentleman  went  West.  Just  before  I  left  to 
attend  this  meeting,  I  received  a  telegram  announcing  his  death,  Avith  symp- 
toms indicating  acute  miliary  deposits  through  the  lung. 

The  second  case  was  that  of  an  old  lady  with  severe  chronic  bronchitis  and 
slight  catarrhal  consolidation  of  the  lung.  Dr.  Osier  saw  the  case  with  me, 
and  we  treated  it  for  four  months  in  the  l>est  manner  without  any  result,  and 
I  told  the  family  that  the  patient  must  die.  We  then  tried  the  sulphuretted 
hydrogen.  In  five  days  the  expectoration  had  fallen  to  one-half,  and  within 
two  weeks  it  had  almost  entirely  disappeared,  and  the  woman  was  practically 
well.  In  order  to  test  whether  it  was  this  remedy  or  something  else  that  had 
produced  the  benefit,  I  on  several  occasions  stopped  the  administration  of  the 
sulphuretted  hydrogen.  In  twelve  hours  the  expectoration  would  begin  to 
increase  in  quantity,  and  within  twenty-four  hours  the  patient  would  be  so 
much  worse  that  I  would  have  to  return  to  the  sulphuretted  hydrogen. 

Finally,  I  wish  to  call  attention  to  the  fact  that  this  is  no  new  thing. 
There  is  scarcely  a  sulphur  spring  in  Europe  that  has  not  a  chamber  fitted 
up  for  the  treatment  of  pulmonary  catarrh  by  sulphuretted  hydrogen.  I 
believe  that  in  this  we  have  an  agent  of  great  power  in  the  treatment  of  pul- 
monary catarrh.  There  is  no  reason  whatever  for  believing  that  sulphuretted 
hydrogen  has  any  specific  action  upon  phthisis.  It  is  simply  useful  in  catar- 
rhal inflammations  of  pulmonic  mucous  membrane.  Thus,  in  the  case  of  my 
nephew  it  checked  the  complicating  catarrh,  but  had  no  effect  upon  the 
tubercular  process.  The  Bergeon  method  of  administration  is  uncomfortable 
to  the  patient,  requiring  a  great  deal  of  trouble  to  api)ly  it,  and  uncertain  in 
its  results. 

Dr.  Beverley  Robinson,  New  York. 

I  have  been  using  this  method  at  the  Charity  Hospital  for  two  montlis  or 
longer.  I  cannot  state  the  precise  number  of  patients  that  I  have  treated — 
perhaps  fifteen.  My  impression  is  that  it  is  a  valuable  adjunct  to  our  other 
methods  of  treatment.  My  object  in  rising  is  to  refer  to  a  case  lately  under 
my  care,  which  sfcmed  to  indicate  to  me  the  mode  perhaps  ])y  which  one  of 
the  effects  of  the  injection  of  the  gas  in  tubercular  individuals  was  produced. 
As  has  been  stated,  the  administration  is  often  accompanied  with  considerable 
pain.  This  lias  been  attributed  to  various  causes,  such  as  impurity  in  the 
ga-s,  the  administration  of  too  large  a  quantity  in  a  given  period  of  time. 
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variations  in  pressure  during  the  administration,  or  the  neglect  to  empty  the 
rectum  prior  to  the  administration  of  the  gas.  Perhaps  in  tliose  cases  in 
whicli  there  is  diarrhoea,  it  is  to  be  ascribed  to  ulcerative  conditions  of  the 
intestine.  As  a  matter  of  fact,  we  know  that  in  a  certain  proportion  of  cases 
of  plithisis,  in  a  more  or  less  advanced  stage,  there  may  be  ulcers  in  the  intes- 
tine without  the  existence  of  permanent  diarrhoea.  For  the  past  two  months 
I  have  had  under  treatment,  by  the  administration  of  antiseptic  vapors,  a 
patient  with  tubercular  deposits  in  the  lungs,  and  also  with  ulceration  of  the 
larynx.  As  the  man  had  improved  under  treatment,  I  thought  that  it  would 
be  a  good  case  in  which  to  try  the  effect  of  the  gas  upon  the  ulcerative  con- 
dition. Ten  days  ago  he  was  put  upon  the  administration  of  gas  by  Bergeon's 
method.  The  injections  were  given  daily.  The  antiseptic  inhalations  were 
interrupted.  A  day  or  two  ago,  on  examining  the  larynx,  I  could  not  see 
that  its  aspect  had  changed  in  the  least.  The  patient  stated  that  the  painful 
symptoms  had  returned.  It  may  be  that  in  those  cases  in  which  intestinal 
pain  has  been  caused  by  the  use  of  the  injection  that  there  has  been  ulcera- 
tion rather  than  a  faulty  method  of  administration. 

Dr.  George  L.  Peabody,  New  York. 

I  shall  occupy  the  time  of  the  Society  for  only  a  few  minutes.  The  advo- 
cates of  this  method  may  say  that  the  failures  adduced  were  due  to  the  fact 
that  the  water  recommended  by  Bergeon  has  not  been  used.  I  have  used  the 
Eaux  Bonnes,  as  directed  by  Bergeon,  and  my  results  have  not  been  mate- 
rially different  from  those  of  the  gentlemen  who  have  preceded  me.  I  will 
give  the  details  of  a  few  of  these. 

M.  G.,  a  native  of  Spain.  His  condition  on  admission  to  the  hospital  was 
very  bad.  There  was  dulness  with  coarse  moist  rales  at  both  apices,  with 
cavernous  breathing  at  the  left  apex.  He  suffered  much  with  cough  and 
sweats.  The  pulse  varied  between  94  and  122,  and  was  barely  perceptible. 
There  was  marked  diarrhcea.  Two  days  after  his  entrance  into  the  hospital 
he  was  put  on  the  use  of  injections  of  the  gas.  The  response  was  immediate 
the  sweats  materially  abated,  he  slept  better  at  night,  the  appetite  improved, 
and  the  diarrhrea  ceased.  The  physical  signs  did  not  change.  At  the  end  of 
a  week  the  treatment  had  to  be  discontinued  on  account  of  the  pain  which  it 
caused.     The  patient  then  rapidly  sank  and  soon  died. 

The  next  case  was  thirty-tour  years  of  age,  a  native  of  the  Thiited  States, 
and  a  porter  by  occupation,  to  whom  the  gas  was  steadily  administered  for 
ten  days  without  any  improvement  in  the  symptoms;  in  fact,  he  continued  to 
fail  just  as  steadily  during  the  administration  of  the  gas  as  before.  At  the 
end  of  ten  days  he  left  the  hospital,  unimproved. 

The  third  case  was  that  of  a  negro,  thirty-seven  years  of  age,  and  a  coach- 
man by  occupation.  In  his  case  the  resj)onse  to  treatment  was  quite  marked. 
The  temperature,  however,  did  not  improve,  the  daily  hectic  rise  reaching  as 
higii  a  point  as  before  the  injecti  )ns  were  given.  The  cough  was  benefited 
and  the  sweats  entirely  disappeared.  Two  injections  of  one  litre  each  were 
given  daily. 
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The  fourth  case  was  that  of  a  widow,  aged  twenty-seven  years,  a  native  of 
the  United  States.  In  this  case  the  treatment  was  continued  seventeen  days 
without  causing  any  benefit.  It  was  then  discontinued  because  it  caused 
headache  of  a  continuous  and  severe  character. 

The  next  case  was  that  of  a  hospital  nurse,  aged  twenty-six  years,  in  which, 
after  some  apparent  benefit  at  the  start,  the  treatment  had  to  be  discontinued 
on  account  of  the  production  of  severe  and  constant  headache  and  severe  pain 
in  the  abdomen.  She  was  under  treatment  four  weeks,  and  during  that  time 
improved  somewhat  in  strength  and  appetite,  but  not  api)arently  in  weight 
and  other  respects. 

The  last  case  was  also  a  hospital  nurse,  in  whom  the  treatment  was  followed 
by  quite  an  active  diarrhoea,  from  which  she  had  not  suffered  before,  and  also 
by  quite  severe  pain  in  the  abdomen.  After  vainly  trying  to  relieve  these 
symptoms  by  other  methods  of  treatment,  it  was  found  necessary  to  abandon 
the  gas. 

I  mention  these  cases  simply  because  in  so  far  as  I  could,  I  carried  out  the 
Bergeon  prescrii^tion  in  all  its  details. 

Dr.  F.  Forchheimer,  Cincinnati. 

I  have  treated  thirteen  cases  by  the  method  of  Bergeon.  I  do  not  wish  to 
give  the  details  of  these  cases,  but  merely  to  relate  certain  experiments  which 
I  have  made.  It  is  not  necessary  for  me  to  go  into  the  mental  processes 
which  caused  me  to  make  these  experiments.  In  the  first  place,  I  have  taken 
two  or  three  persons  and  given  them  the  injections  with  the  sulphuretted 
hydrogen  solution  for  a  certain  length  of  time,  although  I  doubt  whether 
they  got  any  sulphuretted  hydrogen  gas.  Then  I  have  taken  a  certain 
number  of  patients  and  treated  them  in  the  same  way,  with  the  exception 
that  a  bottle  of  water  is  substituted  for  the  sulphur  solution.  In  the  next 
place  I  have  treated  some  cases  by  giving  carbonic  acid  gas  by  injection. 
Lastly,  and  this  is  perhaps  the  most  important  part  of  what  I  have  to  say,  I 
am  now  treating,  and  have  been  treating  for  nearly  two  weeks,  patients  by 
the  injection  of  ordinary  atmospheric  air,  using  the  Bergeon  apparatus. 
These  patients  have  been  under  observation  only  a  short  time,  but  so  far  as  I 
am  able  to  say,  the  patients  treated  by  air  alone  are  doing  as  well  as  those 
treated  by  the  Bergeon  method.  I  have  at  this  time  no  explanation  to  offer 
for  these  apparent  phenomena. 

There  is  only  one  point  more  that  I  insist  upon,  that  is,  that  I  have  proven 
conclusively  to  my  own  satisfaction,  that  the  air  is  not  the  factor  that  causes 
the  pain  when  the  Bergeon  method  is  employed.  Of  course  these  injections 
have  been  administered  in  such  a  way  that  the  patients  were  not  aware  that 
any  change  had  been  made.  At  least  in  the  four  patients  under  observation 
the  air  has  given  no  ])ain.  I  am,  therefore,  inclined  to  think  that  the  pain  is 
due  to  something  else.  Probably  either  to  the  sulphuretted  hydrogen,  to  the 
processes  in  the  intestine,  or  to  products  formed  in  the  manufacture  of  the 
carbonic  acid.  The  chemical  process  that  takes  place  in  the  bottle  is  by  no 
means  as  simple  as  we  have  been  taught  to  believe. 
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Dr.  H.  ]\I.  Lymax,  Chicago. 

There  is  one  fact  to  which  attention  has  not  been  directed,  that  in  these 
injections  we  are  administering  powerful  anaesthetics,  and  that  a  large  part  of 
the  benefit  results  from  the  anaesthetic  properties  of  the  agents  introduced. 
The  most  brilliant  results  have  been  obtained  from  the  most  powerful  of  these, 
that  is,  the  disulphide  of  carbon.  But,  unfortunately,  these  agreeable  eflects 
are  soon  eclipsed  by  the  poisonous  action  of  the  vapor.  Symptoms  of  poison- 
ing appear,  and  the  patient  falls  into  a  condition  woi^se  than  before  the  com- 
mencement of  the  treatment. 

Dr.  James  T.  Whittaker,  Cincinnati. 

It  seems  unfortunate  that  the  popular  advocacy  of  a  remedy  begets  a  pro- 
fessional antagonism  which  unfits  us  for  critical  examination.  It  is  a  great 
pleasure  to  hear  Dr.  Wood  speak  so  strongly  in  favor  of  this  agent,  after  so 
much  condemnation. 

From  an  acquaintance  with  the  inhalation  of  the  remedy  in  the  Pyrenees, 
more  especially,  I  was  led  to  employ  it  by  inhalation  in  the  pneumatic 
cabinet.  I  have  had  patients  inhale  sulphuretted  hydrogen  in  pretty  large 
quantities,  and  from  these  observations  I  have  become  incredulous  as  to  any 
evil  effects  which  it  is  said  to  have  on  the  human  body  in  such  quantities  as 
are  evolved  from  the  natural  waters.  I  have  used  the  gas  twice  a  day  by 
injection,  and  once  a  day  by  the  cabinet,  from  a  common  soda-water  fountain 
as  the  feeder  of  carbonic  acid  gas,  and  have  seen  no  harm  follow  either 
method.  I  have  obtained  the  same  results  as  have  followed  the  injection  or 
the  ingestion  of  the  gas.  It  seems  in  most,  or  at  least  in  many  cases,  to  miti- 
gate the  fever,  relieve  the  cough,  and  lessen  the  night  sweats.  It  does  not 
act  as  a  specific.  In  how  few  diseases  have  we  a  specific?  In  what  disease 
do  we  more  need  a  remedial  agent  than  in  phthisis  ?  This  is  a  remedial 
agent  of  greater  range  and  value  than  any  other  single  agent,  and  there  is 
reason  to  hope  that  sulphur  will  be  found  to  deserve  its  old  name  of  balsamum 
pulmonum. 
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ATROPHY  OF  THE  GASTRIC  TUBULES:   ITS 
RELATIONS  TO  PERNICIOUS  ANEMIA. 


By  F.  p.  KINXICUTT,  M.D., 

PHTSICIAN  TO  ST.  LCKE'S  HOSPITAL  AND  THE  KEW  YORK  CANCER  HOSPITAL,  NEW  TORK. 


As  early  as  18(30  Dr.  Austin  Flint'  suggested  the  probable  depend- 
ence of  the  group  of  cases  known  as  pernicious  anaemia  upon  degen- 
erative disease  of  the  gastric  tubules,  and  ventured  to  predict  that 
eventually  this  opinion  would  be  corroborated.  Investigations  of 
morbid  changes  in  the  mucous  membrane  of  the  stomach  had  pre- 
viously been  reported  in  England  by  Drs.  Hanfield  Jones,"  Wilson 
Fox,'  and  Habershon,*  and  in  Germany  particularly  by  Dr.  F. 
Schapfer.^  They  did  not  consider,  however,  the  marked  and  differ- 
ent changes  found  with  reference  to  the  anatomical  characteristics  of 
any  particular  disease  or  diseases. 

In  1865  a  memoir  by  Dr.  Samuel  Fenwick"  was  iniblished  on  the 
"Morbid  Changes  in  the  Stomach  and  Intestinal  Villi  present  in  Per- 
sons who  have  died  of  Cancer."  The  histological  changes  found  by 
him  in  many  of  his  cases  were  very  similar  to  those  described  by  the 
previously  mentioned  observers,  viz.,  disappearance  of  the  cells  in  the 
gastric  tubules,  granulo-fatty  degeneration  and  atrophy,  and  an  in- 
creased formation  of  connective  tissue.  He  also  notetl  a  marked 
thinning  of  the  mucous  membrane  and  decrease  of  its  weight.  The 
above  changes  were  more  marked  in  those  patients  who  had  suffered 

>  Degenerative  Disease  of  the  Glandular  Tubuli  of  the  Stomach,  American  Medical  Times,  September 
15,  1860. 

»  Observations  of  Morbid  Changes  in  the  Mucous  Membrane  of  the  Stomach,  Medico-Chirurgical 
Transactions,  vol.  zxxvii.,  1854. 

s  Contributions  to  the  Pathology  of  the  Glandular  Structures  of  the  Stomach,  Medico-Chirurgical 
Transactions,  vol.  xli.,  1858. 

*  Cases  lUustrutiug  the  Pathology  of  the  Stomach,  Guy's  Hospital  Reports,  Series  III.,  vol.  1.,  1853- 
1855. 

5  Virchow's  Archiv,  vol.  vii.  «  Medico-Chirurgical  Transactions,  vol.  xlviii. 
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from  cancer  of  the  breast.  He  suggested  that  these  alterations  in  the 
secretory  structures  of  the  stomach  offered  a  possible  explanation  of 
the  auffimia  which  accompanies  malignant  disease. 

In  1877  four  cases  of  pernicious  anaemia  were  reported  by  Dr.  Fen- 
Avick^  (including  one  previously  reported  by  Dr.  Hanfield  Jones),  in 
which  marked  and  very  general  atrophy  of  the  gastric  tubules  was 
found.  The  only  other  cases  presenting  the  clinical  picture  of  pro- 
gressive pernicious  ansemia  and  associated  with  atrophy  of  the  gastric 
mucous  membrane,  which  I  have  been  able  to  find  recorded,  are  two 
by  Xoleu,^  one  by  Quincke,^  one  by  Brabazon,*  one  by  Henry  and 
Osier.*  Nothnagel  has  reported  a  case  of  cirrhosis  of  the  stomach 
with  the  clinical  symptoms  of  pernicious  ansemia.^  In  sonje  of  these 
cases  the  histological  investigations  lack  desirable  completeness. 
During  the  past  two  years  three  cases  of  pernicious  anemia  have 
come  under  the  author's  observation  in  the  wards  of  St.  Luke's  Hos- 
pital. The  patients  were  carefully  observed  over  very  considerable 
periods  of  time,  and  in  two  of  the  cases  autopsies  were  obtained. 

The  histories  well  illustrate  the  group  of  symptoms  which  have 
come  to  be  regarded  as  pathognomonic  of  pernicious  aneemia,  and  the 
histological  investigations  would  seem  to  confirm  the  opinion  which 
has  been  expressed  by  several  observers,  that  "a  primary  degenera- 
tion and  atrophy  of  the  gastric  tubules  occurs,"  and  that  extensive 
destruction  of  the  secretory  structures  of  the  stomach  may  be  regarded 
as  causal  in  a  certain  number  of  cases  of  pernicious  ansemia. 

Case  I. — J.  T.,  male,  aged  forty-six,  carpenter.  Admitted  to  St.  Luke's 
Hospital  April  9,  1886.  Family  history  negative.  The  patient  stated  that  he 
had  been  a  moderate  drinker;  denied  venereal  disease.  For  the  past  five  or 
six  years  his  appetite  had  been  poor,  and  he  had  suffered  from  constipation. 
He  had  been  troubled  with  vomiting  "off  and  on"  during  this  period,  and 
thought  he  had  gradually  lost  flesh.  For  the  last  two  years  he  had  had  much 
headache,  and  occasional  attacks  of  loss  or  marked  dimness  of  eyesight.  Six 
months  ago  he  began  to  be  troubled  with  breathlessness  on  slight  exertion, 
his  feet  became  swollen,  and  he  was  obliged  to  give  up  work.  The  dyspnoea 
persisted,  but  the  oedema  gradually  disappeared,  and  he  was  able  temporarily 

1  Fi-Dwick  :  London  Lancet,  vol.  ii.,  1877. 

2  Centralblatt  f.  d.  niediciiiiiic)ie  WiBsenHchaftcii,  Bd.  xx. 

•  Quiiicki- :  VulknmiiirH  Sainiiil.  klin.  Vortruge,  No.  lUO  (Case  b). 

*  Braliazon  :  liritiHli  Medical  Journal,  1878,  July  27  (without  niioro8coi)ical  ezamiuation). 
''  Ili'Ury  and  Oiiler :  American  Journal  of  the  Mudical  SciuuceH,  April,  188U. 

«  Notbnngel :  Uuulsclica  Arch.  f.  kl.  Med.,  Ud  ,  24,  p.  353. 
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to  return  to  work.  For  the  past  month  he  has  again  been  worse;  he  has  been 
very  weak  and  confined  to  bed  the  greater  portion  of  the  time. 

On  admission  to  the  hospital  the  patient  was  very  weak,  and  suffered  from 
breathlessness  and  palpitation  on  the  slightest  exertion.  There  was  extreme 
pallor  of  the  skin  of  the  trunk  and  extremities,  with  the  peculiar  lemon-tint 
of  the  skin  of  the  face  which  obtains  very  constantly  in  pernicious  ansemia. 
The  ocular  conjunctiva  was  of  the  latter  hue,  the  palpebral  conjunctiva  milky 
white,  apparently  bloodless,  as  were  the  other  visible  mucous  membranes. 
There  was  slight  oedema  about  the  ankles  and  puffiness  about  the  eyes,  and 
slight  cedema  of  the  skin  of  the  entire  body.  The  heart's  apex  was  in  the 
fifth  space,  within  the  mammillary  line;  a  soft  systolic  murmur  was  heard 
over  the  mitral  area,  and  a  similar  one  over  the  pulmonary  area.  There  was 
no  evidence  of  pulmonary  disease,  and  the  areas  of  hepatic  and  splenic  dul- 
ness  were  apparently  normal.  There  was  a  slightly  enlarged  gland  at  the 
angle  of  the  jaw  on  each  side,  sensitive  on  pressure.  The  superficial  glands 
elsewhere  were  not  enlarged.  There  was  an  absence  of  external  evidence  of 
syphilis.  The  patient  was  emaciated;  the  abdominal  walls,  however,  con- 
tained a  fair  amount  of  fat.  The  pulse  was  84,  and  was  soft  and  compres- 
sible; there  was  no  appreciable  thickening  of  the  walls  of  the  superficial 
arteries.  The  temperature  (in  mouth)  was  99.2^.  The  urine  was  free  from 
albumen,  sugar,  and  bile  pigment.  Specific  gravity  1.020.  Microscopic  exami- 
nation negative.  Examination  of  the  blood,  Ai)ril  17th:  number  of  red  glo- 
bules per  cubic  millimetre  2,225,000  (5,000,000  normal),  hsemic  unit  therefore 
44.5.  Proportion  of  white  to  red  globules  1:130.  Percentage  of  hemoglobin 
(estimated  by  Gower's  haemoglobinometer)  35.  The  red  blood  globules  were 
round,  oval,  and  pear-shaped,  and  many  were  much  larger  than  normal.  Mi- 
crocytes  were  present  in  considerable  number;  onl)'  an  occasional  Schultz's 
granule  mass  was  seen.  The  patient  had  two  rather  profuse  hemorrhages  from 
the  bowels  on  the  day  of  admission.  Arsenic,  iron,  and  daily  inhalations  of 
oxygen,  with  a  milk  diet,  were  ordered. 

April  28.  The  patient's  condition  is  very  much  the  same  as  on  admission. 
Examination  of  the  blood:  number  of  red  blood  globules  per  cubic  milli- 
metre 2,451,000,  haemic  unit  49.  Proportion  of  white  to  red  1 :  123.  Percent- 
age of  haemoglobin  40. 

3Iay  21.  Has  steadily  grown  worse.  The  enlargement  of  the  glands  at  the 
angle  of  the  jaw  has  disapjieared.  There  is  distressing  palpitation  and  dys- 
pnoea on  slight  exertion.  The  cardiac  murmurs  have  increased  in  intensity', 
and  a  loud  systolic  murmur  is  heard  over  the  vessels  of  the  neck.  The  first 
sound  of  the  heart  is  markedly  feeble,  pulse  102.  Temperature  normal.  The 
daily  average  excretion  of  urine  is  5(j  ounces.  (The  patient  takes  nearly  two 
quarts  of  milk  daily.)  Occasionally  a  trace  of  albumen  is  present,  but  no  casts 
have  been  found  at  any  time.  The  daily  average  excretion  of  urea  is  about 
seven  grains  to  the  ounce.  Examination  of  blood:  number  of  red  globules 
per  cubic  millimetre  1,067,000,  hsemic  unit  21.3.  Proportion  of  white  to  red 
1:107.     Ophthalmological  examination  by  Dr.  Edward  Loring:  The  fundus 
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of  the  left  eye  is  hazy  and  indistinct,  the  nerve  is  very  pale,  the  capillary  cir- 
culation is  almost  nil;  it  has  the  whiteness  of  atrophy,  but  appears  more 
woolly.  The  arteries  are  reduced  in  size,  and  are  almost  white,  with  broad 
white  reflex.  The  veins  are  increased  in  size,  and  are  tortuous,  carrying  their 
size  far  into  the  retina  and  tapering  at  the  disk.  The  arteries  and  veins  are 
of  nearly  the  same  color  on  the  disk;  the  veins  are  much  darker  in  the  retina^ 
There  is  no  pulsation  in  either  veins  or  arteries.  There  is  pulsation  in  both 
veins  and  arteries  on  pressure.  There  is  no  general  retinitis  or  neuro-retinitis. 
There  is  an  absence  of  white  plaques.  There  is  no  swelling  of  the  disk.  The 
fundus  of  the  eye  presents  the  same  appearance  of  pallor  as  the  face.  The 
right  eye  is  the  same  as  the  left. 

June  19.  The  patient's  condition  is  Averse.  There  is  gradually  increasing 
oedema  of  the  lower  extremities  and  of  the  face.  Pulse  124  and  exceedingly 
weak;  temperature,  100.6°.  Complains  of  a  "woolly"  feeling  in  the  ears  and 
of  dimness  of  eyesight.  Examination  of  blood:  Number  of  red  blood  glo- 
bules per  cubic  millimetre  948,881,  hsemic  unit  18.9.  Proportion  of  white  to 
red  1 :  124.  Percentage  of  haimoglobin  11.5  (the  extremely  pale  tint  of  the 
blood  may  have  vitiated  the  coiTectness  of  the  color  test).  The  arsenic,  the 
dose  of  which  had  been  gradually  increased,  and  the  iron  were  discontinued, 
and  caffeine,  digitalis,  and  whiskey  (three  ounces  daily)  were  ordered. 

27th.  There  has  been  marked  improvement  in  the  patient's  condition  since 
the  last  note.  The  oedema  has,  to  a  great  extent,  disappeared,  the  pulse  is 
markedly  stronger  and  96,  temperature  normal.  The  patient  expresses  him- 
self as  feeling  "a  hundred  per  cent,  better."  Examination  of  the  blood: 
number  of  red  globules  per  cubic  millimetre  1,133,750;  hsemic  unit  22.6. 
Proportion  of  white  to  red,  1 :  203.  Percentage  of  haemoglobin  20.  Micro- 
scopic examination  shows  similar  forms  of  globules  to  those  previously  noted. 

July  7.  The  improvement  has  been  maintained.  The  patient  is  again  taking 
arsenic  and  to-day  enemata  of  defibrinated  beef  blood,  eight  ounces  daily,  are 
ordered  in  addition.  Examination  of  blood:  number  of  red  blood  globules 
per  cubic  millimetre  2,163,400;  hsemic  unit  43.2.  Proportion  of  white  to  red, 
311  red  counted,  no  white  seen.     Percentage  of  hoemoglobin  39. 

22d.  Has  still  further  improved.  Is  able  to  be  up  and  about,  and  has  been 
absent  from  hospital  on  leave  on  several  occasions.  The  mucous  membranes 
are  not  as  absolutely  bloodless  as  has  been  the  case  hitherto.  Temperature 
99.2°.  There  has  been  no  increase  in  the  patient's  weight.  The  daily  percent- 
age of  excretion  of  urea  has  slightly  increased  since  the  administration  of  the 
beef  blood;  the  amount  of  urine  voided  has  maintained  its  Ibrmer  average. 
Examination  of  blood:  number  of  red  globules  per  cubic  millimetre  2,072,525; 
hsemic  unit  41.4;  percentage  of  haemoglobin  40.  The  majority  of  the  red 
globules  are  certainly  larger  than  normal  and  many  are  pear-shaped  and  oval, 

Auyuat  8.  The  patient  is  again  worse.  There  is  again  great  weakness  and 
much  oedema.  Teinjierature  103°.  Examination  f)f  blood:  red  globules  per 
cubic  millimetre  1,161,400;  hiemic  unit  23.2;  ])ro])ortion  of  white  to  red 
1 :  288  ;  percentage  of  haemoglobin  26. 
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September  4.  There  is  little  or  no  change  in  the  patient's  condition.  Tem- 
perature normal.  Examination  of  blood:  number  of  red  globules  per  cubic 
millimetre  1,328,450;  hsemic  unit  26.5;  proportion  of  white  to  red,  254  red 
counted,  no  white  seen ;  percentage  of  haemoglobin  33. 

18th.  The  patient's  condition  remains  the  same.  Temperature  99.3°.  Ex- 
amination of  blood:  number  of  red  globules  per  cubic  millimetre  1,351,687; 
hsemic  unit  27 ;  proportion  of  white  to  red,  320  red  counted,  no  white  seen ; 
percentage  of  hsemoglobin  80.  On  this  date  the  patient  was  discharged  from 
hospital  with  the  understanding  that  he  should  still  remain  under  observa- 
tion. 

He  was  seen  from  time  to  time  during  the  succeding  three  months.  He 
was  able  daring  the  greater  portion  of  this  period  to  be  up  and  to  walk  mod- 
erate distances  without  much  distress.  During  the  early  part  of  December 
he  began  to  be  troubled  with  diarrhcea,  the  cedema  again  became  troublesome, 
he  rapidly  grew  weaker,  there  was  much  dyspnoea  and  palpitation,  and  on 
December  21st,  he  was  readmitted  to  the  hospital. 

On  this  date  the  results  of  physical  examination  were  much  the  same  as  on 
the  patient's  first  admission  to  the  hospital,  except  that  the  emaciation  was 
greater.  The  murmurs  heard  over  the  cardiac  area  and  over  the  vessels  of 
the  neck  were  more  intense  in  character,  there  was  moderate  oedema  of  the 
lower  extremities  and  of  the  whole  integument.  The  patient  was  very  weak, 
pulse  90,  temperature  normal.  The  urine  was  free  from  albumen,  sugar,  and 
bile  pigment,  specific  gravity  1.011,  acid. 

Ophthalmoscopic  examination  by  Dr.  Loring.  The  blood  in  the  arteries  is 
very  light  colored,  and  on  the  disk  of  a  milky  appearance.  The  reflex  on  the 
veins  is  broad  and  of  a  white  color,  as  if  the  walls  of  the  vessels  were  affected. 
There  are  some  small  decolorized  hemorrhages  or  exudations.  There  is  a 
marked  arterial  pulse  on  pressure.  The  upper  artery  becomes  blanched  on 
pressure.  The  vessels  in  the  retina  have  a  waxy  appearance,  possibly  due  to 
changes  in  their  walls.  Examination  of  blood:  number  of  red  globules  per 
cubic  millimetre  930,000 ;  haemic  unit  18.6 ;  proportion  of  white  to  red,  1 :  107 ; 
percentage  of  haemoglobin  10. 

From  this  date  the  patient  gradually  failed,  effusion  gradually  occurred  in 
the  pleural  cavities,  there  was  vomiting  from  time  to  time  of  matter  of  the 
color  of  chocolate,  and  death  finally  occurred  on  January  19th.  Four  days 
previous  to  death  a  distinct  icteroid  tint  of  the  conjunctivae  and  skin  was  de- 
veloped. The  daily  average  excretion  of  urea  was  almost  identical  with  that 
noted  on  the  patient's  previous  stay  in  hospital.  Throughout  the  whole  period 
of  observation  there  was  marked  anorexia,  but  little  epigastric  distress  or 
vomiting  after  the  ingestion  of  food,  until  the  last  days  of  life.  Milk  consti- 
tuted the  principal  article  of  diet. 

It  was  ascertained  from  the  patient's  friends,  after  his  death,  that  he  had 
been  a  hard  drinker  for  many  years. 

The  autopsies  aiiJ  histological  investigations  in  both  eases  witc 
made  by  Dr.  Frank  Ferguson,  the  pathologist  of  the  h()s[)ital,  and 
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to  him  the  author  is  greatly  iudebtecl  for  the  time  and  labor  given  to 
the  task. 

Autopsy  Twenty-eight  Hours  after  Death. — The  body  was  extremely 
emaciated,  and  its  surface  very  anaemic,  and  slightly  jaundiced.  There  was  no 
Q?dema.  Rigor  mortis  was  present.  The  muscular  tissue  of  the  abdominal  wall 
was  anfemic  and  flabby.     The  peritoneum  was  pale,  but  otherwise  normal. 

Pleural  cavities.  There  were  twenty-four  ounces  of  straw-colored  serum  in 
each,  and  there  were  old  adhesions  at  each  apex. 

Heart.  There  were  eight  ounces  of  straw-colored  serum  in  the  pericardium. 
The  heart  was  slightly  increased  in  size.  Its  muscular  tissue  was  flabby  and 
anaemic.  The  heart  muscle  contained  a  great  deal  of  fat.  The  ventricles 
were  dilated  ;  the  auricles  were  also  dilated,  but  to  a  less  degree  ;  all  the  cavi 
ties  contained  partially  decolorized  clots.  The  valves  were  normal.  The  coro- 
nary arteries  were  normal. 

Lungs  were  intensely  (edematous.  The  fluid  oozing  from  the  cut  surface 
was  stained  with  bile.     They  were  otherwise  normal. 

Spleen  was  normal  in  size  and  firm  in  consistency,  but  very  anaemic. 

Kidneys  were  normal  in  size,  and  firm  in  consistency.  The  capsules  were 
not  adherent,  the  surfaces  were  smooth,  the  markings  were  not  distinct.  They 
were  ansemic. 

Suprarenal  capsules  were  normal  in  size ;  the  cortex  of  each  contained  a 
great  deal  of  fat.     The  medullary  portion  appeared  normal. 

Stomach  was  moderately  distended  with  gas,  and  it  contained  a  small  amount 
of  dark-colored  fluid.  It  was  normal  in  size,  and  the  calibre  of  the  pyloinis 
was  normal.  The  wall  of  the  stomach,  where  it  was  in  contact  with  its  fluid 
contents  appeared  thinner  than  normal.  The  veins  beneath  the  mucous  mem- 
brane were  unusually  prominent.  The  mucous  membrane  in  the  neighbor- 
hood of  the  pylorus  was  slightly  thicker  than  at  the  fundus.  The  surface  of 
the  mucous  membrane  was  smooth,  and  the  stomach  wall  throughout  was  very 
antemic.     The  oesophagus  was  normal. 

Pancreas  was  ansemic.  It  was  normal  in  size  and  slightly  stained  with 
bile. 

Intestine.  The  mucous  membrane  of  the  small  intestine  was  covered  with 
mucus.  It  was  anajmic  and  pigmented.  The  large  intestine  was  filled  with 
soft  feces  of  a  metallic  lustre. 

Thoracic  duct  was  normal. 

Liver  was  small,  weighing  two  and  three  quarter  pounds.  It  was  generally 
stained  with  bile.  There  was  much  fat  arranged  around  the  pcrijiliery  of  the 
lobules.  It  was  very  ana>mic.  The  gall-bladder  contained  mucus.  Its  duct 
was  impacted  with  a  black  calculus,  one  inch  in  diameter.  There  were  other 
smaller  calculi  in  the  common  duct,  but  its  muscular  wall  and  mucous  mem- 
brane appeared  normal.     The  orifice  of  the  common  duct  was  pervious. 

Head  and  Brain.  The  calvaria  were  normal.  The  brain  was  intensely 
anajmic.     There  was  slight  atrophy  of  the  convolutions  over  the  vertex  of 
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both  hemispheres.  The  Pineal  ghind  was  very  small.  There  was  an  absence 
of  the  soft  commissure. 

Si/7npathetic  system.  The  semilunar  ganglia  were  normal  in  appearance. 

Marrow.  There  was  no  difference  in  the  color  and  consistency  of  the  mar- 
row of  the  long  and  short  bones.  In  both  locations  it  closely  resembled  the 
normal  marrow  of  the  short  bones.  There  was  no  fat  in  the  marrow  of  the 
long  bones. 

Histological  Examination. — Heart.  Small  portions  of  the  muscular 
wall  of  the  auricles  were  teased,  and  considerable  fat  in  small  globules  was 
seen  in  the  cardiac  cells.  The  auricles  showed  an  equal  degree  of  fatty  degen- 
eration. In  fresh  sections  of  the  wall  of  the  left  ventricle,  whole  areas  of  the 
cardiac  muscle  were  seen  in  the  condition  of  fatty  degeneration.  Everywhere 
the  transverse  stride  were  absent,  and  the  cardiac  cells  were  granular,  and 
many  of  these  appeared  like  small  tubes  filled  with  fat  granules.  There  was 
an  equal  degree  of  fatty  degeneration  in  the  walls  of  both  ventricles,  and  it 
was  more  marked  than  in  the  auricles. 

Kidneys.  There  was  a  great  deal  of  fat  in  the  convoluted  tubes  of  the  kidney. 
The  epithelium  was  everywhere  swollen,  granular,  and  fatty.  The  fatty  de- 
generation was  especially  well  marked  in  the  cortex.  There  was  no  increase 
in  the  fibrous  tissue,  but  numerous  small,  round  cells,  of  inflammatory  origin, 
were  seen  in  the  stroma  of  the  organs. 

Adrenals.  There  was  much  fat  in  circumscribed  areas  in  the  cortex  of  each 
suprarenal  capsule.  In  some  places  the  proper  cortex  of  the  capsules  was 
completely  replaced  by  fat. 

Pancreas.  There  was  a  slight  increase  in  the  fibrous  tissue  of  the  pancreas. 
There  was  considerable  fat  arranged  as  follows  :  1.  A  very  considerable  quan- 
tity between  the  acini,  in  the  planes  of  the  fibrous  tissue.  2.  There  were 
large  globules  of  fat  seen  by  the  unaided  eye  within  the  acini.  This  fat  in 
the  recent  state  was  of  brownish  color,  and  the  globules  showed  many  lines  of 
constriction,  as  in  the  process  of  division  and  subdivision.  3.  The  cells  of 
the  gland  contained  very  fine  granules  of  fat.     The  cells  were  swollen. 

Liver.  There  was  a  great  deal  of  fat  in  the  liver.  The  fat  was  more  abun- 
dant at  the  periphery  of  the  lobules,  but  everywhere  the  hepatic  cells  contained 
a  large  number  of  fat  granules.  There  was  brown  pigment  in  the  cells  in  the 
centres  of  the  acini.  There  was  bile  pigment  in  all  the  lobules.  The  large 
bile-ducts,  which  were  easily  distinguished  under  the  microscope,  were  normal. 

Ganglia  of  the  sympathetic.  The  ganglion  cells  were  deeply  pigmented ;  in 
other  respects  the  cells  were  normal.  There  was  no  change  noticed  in  the 
nerve  fibres  or  fibrous  tissue. 

Stomach.  The  walls  of  the  stomach,  including  all  its  coats,  appeared  so 
natural  that  no  effort  was  made  to  measure  their  thickness  in  the  I'resli  state. 
Any  measurements  of  either  the  mucous  membrane  or  muscular  wall  of  the 
organ,  after  stretching  on  cork  and  hardening  in  alcohol,  can  only  be  regarded 
as  useless,  since  the  thickness  materially  depends  on  the  degree  of  tension  to 
which  the  organ  is  submitted  in  thus  prej^aring  it  for  microscopical  examina- 
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tion.  Numerous  sections  were  made  of  the  stomach  wall  in  the  neighborhood 
of  the  pylorus  ;  at  the  distance  of  two,  four,  six,  and  ten  centimetres  above  the 
pylorus,  along  the  greater  and  lesser  curvatures  ;  of  the  anterior  and  posterior 
walls,  in  the  midzone  of  the  stomach;  of  the  different  parts  of  the  fundus  not 
in  contact  with  the  fluid,  and  in  the  neighborhood  of  the  oesophagus,  and  the 
following  conditions  of  the  mucous  membrane  were  found  in  all  the  sections 
examined  ;  in  extensive  areas  of  the  mucosa  not  a  trace  of  the  gastric  tubules 
could  be  seen.  In  places,  however,  the  most  superficial  parts  of  the  gastric 
tubes,  lined  with  cylindrical  epithelium,  could  be  distinguished.  The  deeper 
portions  of  the  tubules  could  nowhere  be  made  out.  In  the  recent  state  the 
cells  lining  these  remnants  of  tubules  were  granular  and  fatty.  There  was 
a  large  amount  of  fat  in  the  stroma  of  the  mucous  membrane  in  very  fine 
granules.  There  was  considerable  hyaline  ma'erial,  resembling  the  hyaline 
casts  of  the  renal  tubes.  This  material  was  seen  in  places  in  droplets,  in 
places  having,  apparently,  the  shape  of  the  tubes.  Osmic  acid  did  not  stain 
it  readily,  and  ether  did  not  dissolve  it.  It  was  slowly  stained  by  Bismarck- 
brown  and  the  aniline  colors.  It  was  dissolved  by  the  prolonged  action  of 
uinety-five  per  cent,  alcohol.  Numerous  cells  were  seen  near  the  surface  of 
the  mucosa,  which  were  irregular  in  shape,  and  of  the  same  size  as  the  cells 
which  lined  the  deeper  portions  of  the  gastric  tubules.  Some  of  these  had 
undergone  hyaline  degeneration.  Throughout  the  mucosa  everywhere  were 
large  numbers  of  small  triangular  bodies,  slightly  larger  than  pus  cells,  with- 
out nuclei.  They  were  isolated  in  places,  but  were  more  frequently  found 
in  groups.  They  beha\'^d  to  reagents  much  the  same  as  the  hyaline  material 
already  noticed.     The  fibrous  tissue  of  the  mucosa  was  not  increased. 

In  addition  to  the  elements  already  noticed,  the  mucous  membrane  was 
everywhere  infiltrated  with  the  small  round  cells  so  common  in  inflammatory 
processes. 

The  only  difference  noticed  between  the  sections  from  the  various  regions 
of  the  stomach  was  that  the  remnants  of  a  greater  number  of  tubes  were  seen 
in  the  pyloric  zone;  but  nowhere  were  the  secreting  structures  proper  to  the 
stomach  noticed.  The  muscularis  mucosae  appeared  normal.  There  was  a 
very  moderate  amount  of  fat  in  the  submucosa.  The  submucosa  otherwise 
appeared  normal.  The  muscular  wall  of  the  stomach  appeared  normal.  The 
vessels  were  normal. 

J/ifesfines.  Sections  of  the  duodenum,  jejunum,  ileum,  and  colon  were 
examined,  and  no  special  change  was  noticed 

Marrow.  There  was  no  fat  in  the  marrow  of  the  short  bones.  There  were 
seen  in  it  all  the  other  elements  normally  found  in  this  location,  and  also 
numerous  small  cells  without  nuclei,  spheroidal  in  shape,  and  paler  than  red 
corpuscles.  Nucleated  red  corpuscles  were  not  observed.  A  few  of  the  Charcot- 
Neumann  crystals  were  present.  The  bone  framework  supporting  the  marrow 
was  normal.  The  marrow  of  the  long  bones  contained  no  fat.  Small,  round, 
colored  corpuscles,  similar  to  those  found  in  the  marrow  of  the  short  bones, 
were  noticed.     Also  se>'cral  Charcot-Neumann  crystals. 
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The  tissues  of  the  eye  were  carefully  examined,  and  Dr.  Loring  has  kindly 
sent  the  following  report : 

Beyond  a  certain  dimness  of  the  nervous  elements,  they  appeared  normal. 
There  was  no  increase  of  the  connective  tissue  either  in  the  nerve  or  retina. 
The  vessels  were  normal,  arteries  us  well  as  veins  showing  neither  thickening 
nor  degeneration  of  their  walls.  They  contained,  however,  very  little,  if  any, 
blood.  Xo  red  blood-cells  were  seen  in  either  the  retina,  choroid,  or  ciliary 
vessels  around  the  nerve.     The  choroid  and  sclera  appeared  normal. 

Resume. —  Clinical.  A  history  of  a  possibly  excessive  use  of  alco- 
hol for  many  years,  anorexia  and  gastric  disturbance  for  five  or  six 
years,  marked  anaemia,  and  failing  health  and  strength,  and  loss 
of  weight  during  the  six  months  previous  to  the  patient's  admission 
to  the  hospital.  The  occasional  occurrence  of  hemorrhages,  the 
presence  of  an  irregular  temperature  curve,  gradually  increasing  ema- 
ciation and  prostration,  with  brief  periods  of  improvement  while  the 
patient  was  under  observation,  lied  blood-globules  finally  reduced 
to  930,000  per  cubic  millimetre,  the  relative  percentage  of  hsemoglobiu 
remaining  normal.  Megalocytes  and  poikilocytes  in  the  blood  in 
large  numbers,  microcytes  in  considerable  number.  Death  by  asthe- 
nia, nine  months  after  admission  to  the  hospital. 

Anatomical.  Extreme  emaciation  and  anaemia,  fatty  changes  in 
all  the  viscera,  an  absence  of  fat  in  the  marrow  of  the  long  bones, 
almost  complete  destruction  of  the  gastric  tubules. 

Case  II. — C.  M.,  aged  thirty-seven,  salesman,  was  admitted  to  St.  Luke's 
Hospital,  July  14,  1886.  The  patient's  family  history  was  negative.  With 
the  exception  of  an  attack  of  acute  articular  rheumatism  in  1874  and  two 
attacks  of  gonorrhoea,  the  last  one  in  1883,  the  patient  stated  that  he  had 
enjoyed  excellent  health  until  about  eight  mouths  ago.  He  denied  venereal 
disease,  other  than  that  mentioned  al)ove.  Periodically,  he  had  used  alcohol 
in  great  excess.  His  weight,  in  December,  1885,  was  190  pounds.  Four 
months  ago,  he  began  to  lose  tlesh  and  his  appetite  and  strength  became  im- 
paired. At  this  time  he  was  in  the  habit  of  taking  alcohol,  in  one  form  or 
another,  before  breakfast.  The  anorexia  increased,  until  two  months  later  he 
was  unable  to  take  solid  food;  forced  attempts  were  followed  by  vomiting. 
Gradually  great  breathlessness  and  palpitation  on  slight  exertion  were 
developed. 

On  admission  to  the  hospital  the  patient  was  much  emaciated  and  weak. 
His  weight  was  131  pounds.  There  were  marked  dyspno?a  and  jialpitation 
on  slight  exertion.  The  skin  was  extremely  pallid,  as  were  the  visible  mucous 
membranes.     The  heart's  apex  was  in  the  fifth  space,  within  the  mamnuUary 
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line;  there  was  an  absence  of  murmurs.  There  was  no  evidence  of  pulmo- 
nary disease.  The  areas  of  hepatic  and  splenic  dulness  were  apparently 
normal.  There  was  slight  enlargement  of  the  inguinal  and  post-cervical 
glands.  There  was  moderate  sensitiveness  on  pressure  over  the  epigastric 
region.  The  pulse  was  90,  short  and  compressible.  There  was  no  evident 
thickening  of  the  walla  of  the  superficial  arteries.  There  were  no  cicatrices 
on  the  glans  penis  or  in  the  groins.  The  urine  was  free  from  albumen,  sugar, 
and  bile  pigment — specific  gravity  1.022. 

An  examination  of  the  blood  was  not  made  until  August  14th.  On  this 
date  the  number  of  red  blood-globules  per  cubic  millimetre  was  1,862,325, 
haemic  unit,  therefore,  35.2;  proportion  of  white  to  red  globules,  233  red 
counted,  no  white  seen  ;  percentage  of  haemoglobin  30.  The  red  globules 
were  round,  oval,  and  pear-shaped.  Microcytes  were  present  in  considerable 
numbers. 

August  16.  The  area  of  splenic  dulness  reaches  the  anterior  axillary  line, 
indicating  apparently  an  increase  in  size  of  the  spleen  since  admission.  The 
enlargement  of  the  inguinal  and  post-cervical  glands  remains  unchanged. 

24M.  Exaniination  of  the  blood:  number  of  red  blood-globules  per  cubic 
millimetre  1,461,825;  htemic  unit  29.2;  proportion  of  white  to  red,  329  red 
counted,  no  white  seen. 

Poikilocytes  are  very  numerous,  megalocytes  and  microcytes  are  present  in 
considerable  numbers. 

September  14.  The  patient's  condition  has  steadily  grown  worse  since  admis- 
sion. The  temperature  is  normal.  Examination  of  blood:  number  of  red 
globules  per  cubic  millimetre  1,020,950;  haemic  unit  20.4;  proportion  of 
white  to  red  not  increased;  percentage  of  lipemoglobin  25. 

28fh.  Ophthalmoscopic  examination  by  Dr.  Loring.  The  capillary  circu- 
lation of  the  disk  is  very  much  reduced.  The  color  of  the  blood  in  the  veins 
is  very  much  lighter  than  normal,  corresponding  in  appearance  to  arterial 
blood  in  the  normal  eye.  The  blood  in  the  arteries  is  lighter  than  normal. 
The  disk  looks  atrophic.  There  are  hemorrhages  in  the  upper  ascending 
vein  and  below  the  region  of  the  macula,  also  capillary  hemorrhages  near 
some  of  the  veins,  and  here  and  there  in  spots  in  the  upper  and  outer  quad- 
rant of  the  field.  The  external  borders  of  both  veins  and  arteries  are  not 
clearly  marked,  the  edge  being  ragged.  There  is  little  or  no  ccdema  any- 
where, and  there  is  an  absence  of  swelling  of  the  retina. 

In  spite  of  every  therapeutic  measure,  the  patient  continued  to  fail.  No 
new  symptoms  were  developed,  those  present  on  admission  simply  increased 
in  intensity.  There  was  complete  anorexia  and  the  emaciation  gradually  in- 
creased Physical  examination  continued  to  give  the  same  nearly  negative 
results,  with  the  exception  of  the  increase  in  the  size  of  the  spleen  previously 
noted.  The  temperature  was  above  normal  during  a  portion  of  the  month  of 
August,  the  curve  being  very  irregular;  during  the  other  periods  of  the 
patient's  illness  there  was  apyrexia.  The  average  daily  excretion  of  urine  was 
thirty-six  and  one-half  ounces,  the  average  daily  excretion  of  urea  was  normal. 
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Owing  to  unavoidable  circumstances,  the  blood  was  not  examined  during  the 
month  previous  to  the  patient's  death,  which  occurred  on  October  20th  from 
asthenia.  Judging  from  the  extreme  pallor  of  the  skin  and  mucous  mem- 
branes, from  the  increased  dyspnoea,  palpitation,  and  prostration,  the  corpus- 
cular poverty  of  the  blood  must  have  still  further  increased. 

Autopsy  Seye>^teen  Hours  after  Death. — The  surface  of  the  body 
was  intensely  aujemic.  Rigor  mortis  was  present.  There  was  no  oedema. 
The  surface  of  the  penis  showed  no  cicatrices. 

Head.  The  scalp  and  calvaria  were  very  anaemic.  The  brain  throughout 
was  normal  in  consistency,  but  intensely  anaemic.  The  convolutions  were 
pale  and  markedly  atrophic.  There  was  a  great  deal  of  serum  in  the  meshes 
of  the  pia  mater  covering  the  entire  vertex.  The  vessels  at  the  base  of  the 
brain  were  normal. 

There  was  a  very  small  amount  of  fat  of  very  pale  color  beneath  the  skin, 
and  the  muscular  tissue  in  the  abdominal  wall  was  of  a  pale  red  color.  The 
position  of  the  organs  in  the  abdominal  cavity  was  normal.  The  peritoneum 
was  ansemic. 

Pleural  cavities  contained  no  fluid,  and  there  were  no  pleuritic  adhesions, 

Henri.  The  pericardium  was  ansemic,  and  contained  two  ounces  of  straw- 
colored  serum.  The  heart  was  slightly  larger  than  normal ;  its  muscular 
tissue  pigmented  and  ansemic,  and  contained  a  great  deal  of  fat.  All  its 
cavities  were  dilated,  and  contained  pale  yellowish  clots  and  watery  blood. 
The  valves  were  normal.  There  was  a  very  small  amount  of  pericardial  fat. 
The  coronary  arteries  and  aorta  were  normal. 

Lungs  were  pale  and  very  oedematous.  They  were  fairly  well  supplied  with 
air.  The  bronchial  tubes  contained  frothy  mucus  and  pus.  The  mucous 
membrane  of  the  bronchi  was  intensely  ansemic. 

Spleen  was  double  the  normal  size.  It  was  normal  in  consistency,  and 
deeply  pigmented. 

Kidneys.  The  left  was  larger  than  normal.  The  capsule  was  not  adherent; 
the  surface  was  smooth  and  pale ;  the  cortex  was  swollen ;  and  the  markings 
were  very  indistinct.  The  right  was  normal  in  size  ;  the  capsule  was  not  ad- 
herent; its  surface  was  a  trifle  granular  and  congested;  its  markings  were 
indistinct.     There  was  fat  in  the  cortex  and  pyramids  of  both  kidneys. 

Stomach  contained  a  small  quantity  of  fluid  food.  The  mucous  membrane 
in  contact  with  the  food  was  macerated,  and  the  veins  of  the  submucosa  in 
the  fundus  of  the  stomach  were  prominent.  The  mucous  membrane  of  the 
stomach  not  in  contact  with  its  fluid  contents  was  pale  and  smooth,  and  to 
the  unaided  eye  appeared  normal.  The  stomach  wall,  especially  that  portion 
of  it  in  contact  with  the  fluid,  appeared  thinner  than  normal.  The  calibre 
of  the  pylorus  was  normal. 

The  (esophagus  was  normal. 

The  pancreas  was  normal  in  size,  and  anaemic. 

The  mucous  membrane  of  the  duodenum  was  pale,  and  covered  with  light 
colored  bile.     The  orifice  of  the  common  bile-duct  wus  pervious. 
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Liver  wfiS  normal  in  size.  The  gall-bladder  was  normal.  There  was  a 
great  deal  of  fat  in  the  liver,  and  its  cut  surface  was  everywhere  stained  with 
bile. 

Intestines.  The  mucous  membrane  of  the  intestines  was  anjemic  throughout. 
The  muscular  wall  was  normal. 

Suprarenal  capsules  were  normal  in  size ;  the  cortex  of  each  contained  a 
great  deal  of  fat. 

Bladder,  urethra,  and  thoracic  duct  were  normal. 

Histological  Examination. — Heart.  The  muscular  tissue  in  the  walls 
of  the  auricles  was  granular  and  moderately  fatty. 

The  muscle  of  the  right  ventricular  wall  contained  a  great  deal  of  fat ; 
hardly  any  of  the  transverse  strife  could  be  seen,  and  many  of  the  cells  had 
undergone  complete  fatty  metamorphosis.  The  fatty  degeneration  was  still 
more  marked  in  the  wall  of  the  left  ventricle,  where  extensive  areas  of  mus- 
cular tissue  had  undergone  fatty  degeneration,  and  nowhere  in  them  could 
the  transverse  striae  be  seen.  There  was  only  a  trace  of  fat  in  the  planes  of 
fibrous  tissue  in  the  ventricular  walls.     The  bloodvessels  were  normal. 

Suprarenal  capsules.  There  were  extensive  areas  of  fat  in  the  cortex  of  each 
organ.  In  places  the  parenchyma  of  the  organs  had  so  completely  degene- 
rated that  only  the  stroma  could  be  recognized,  infiltrated  with  fat.  Some  of 
these  areas  of  fat  were  very  sharply  defined,  the  cortex  in  their  immediate 
neighborhood  being  normal.     The  medulla  of  each  capsule  was  normal. 

Kidneys.  The  epithelium  lining  the  tubules  everywhere  had  undergone 
fatty  degeneration.  The  fat  was  more  abundant  in  the  tubes  of  the  cortex 
and  in  the  collecting  tubes.  Many  of  the  tubes  appeared  filled  with  oil 
globules  of  various  sizes.  There  were  granular  casts  in  the  straight  and  col- 
lecting tubes.  The  fat  was  not  confined  to  the  tubules,  but  was  seen  in  very 
fine  globules  in  the  stroma.  When  hardened  in  alcohol  and  stained  with 
carmine,  the  stroma  was  seen  to  contain  many  small  round  cells,  in  places,  in 
aggregations  of  considerable  size. 

Spleen.    The  microscopic  examination  of  the  spleen  was  negative. 

Liver.  There  was  a  great  deal  of  fat  in  the  liver.  Very  generally  the  fat 
was  evenly  distributed  throughout  the  lobules ;  some  of  the  lobules,  how- 
ever, were  more  fatty  at  the  periphery  than  in  the  interior.  The  cential  vessels 
were  dilated,  and  the  liver  cells  in  their  neighborhood  were  atrophied. 

Brain.  The  microscopical  examination  of  the  vessels  of  the  brain  revealed 
nothing  unusual. 

Syrnjiathelic  ganglia.     The  ganglia  of  the  sympathetic  nerves  were  normal. 

Stomach.  The  mucous  membrane  of  the  stomach  consisted  of  a  stroma 
everywhere  infiltrated  with  the  small,  round  cells  so  common  in  inflammatory 
processes.  Sections  for  microscopic  examination  were  made  from  the  pylorus 
and  at  varying  distances  along  the  greater  and  lesser  curvatures;  and  of  the 
anterior  and  posterior  walls,  to  the  level  of  the  fluid  within  the  organ.  Ex- 
tensive areas  of  the  mucous  membrane  presented  no  trace  of  the  gastric 
tubules.     In  none  of  the  sections  were  normal  tubules  found;  in  several,  the 
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more  superficial  portions  of  the  tubules  were  recognizable,  lined  with  cylin- 
drical epithelium.  The  epithelium  in  the  recent  state  was  granular  and 
fatty ;  small  granules  of  fat  were  seen  in  the  stroma  of  the  mucosa.  There 
were  numerous  droplets  of  hyaline  material  which  was  soluble  in  alcohol 
when  submitted  to  its  action  for  weeks.  It  was  not  readily  colored  by  osmic 
acid.  It  did  not  dissolve  in  ether,  and  it  stained  slowly  with  the  aniline 
colors.  This  hyaline  material  in  places  took  the  shape  of  the  tubules.  Near 
the  surface  of  the  mucosa  there  were  seen  irregular  flat  cells  which  might  be 
regarded  as  coming  from  the  deeper  portion  of  the  gastric  tubules.  These 
were  granular  and  distinctly  nucleated.  There  were  numerous  small  bodies, 
many  of  them  triangular,  highly  refractive,  the  size  of  pus  cells,  seen  generally 
distributed  throughout  the  mucous  membrane.  In  places  they  were  aggre- 
gated into  colonies.  They  stained  very  slowly  with  the  aniline  dyes,  not  at 
all  with  osmic  acid ;  were  dissolved  in  alcohol  after  the  lapse  of  seven  to  ten 
days. 

The  submucosa  was  normal.     The  muscularis  mucosae  was  normal. 

The  muscular  wall  of  the  stomach  was  normal.  The  bloodvessels  were 
normal. 

The  intestines  were  not  examined. 

Marrow.  There  was  no  fat  in  the  marrow  of  the  long  or  short  bones.  The 
marrow  in  both  localities  was  similar  in  appearance  to  the  unaided  eye,  and 
was  the  same  under  the  microscope.  The  absence  of  fat  was  the  special 
feature  noticeable.  There  was  an  absence  of  multinuclear  cells.  Several  of 
the  Charcot-Neumann  crystals  were  seen  in  the  marrow  of  both  the  long  and 
short  bones.     There  were  no  nucleated  red  cells  seen.* 

Resume. — Clinical.  A  history  of  periodical  alcoholism  :  of  ex- 
cellent health  previous  to  eight  mouths  before  the  patient's  admission 
to  the  hospital ;  of  anorexia  and  inability  to  take  food  for  four 
months ;  of  the  symptoms  of  a  gradually  developing  anaemia  and  of 
prostration  ;  of  an  excessive  and  rapid  loss  of  flesh.  The  occurrence 
of  retinal  hemorrhages,  the  presence  of  an  irregular  temjicrature 
curve  ;  continuous  emaciation,  and  raj)idly  increasing  asthenia  during 
the  period  of  observation.  Megalocytes  and  poikilocytes  present  in 
the  blood  in  large  numbers ;  microcytes  in  considerable  number. 
Red  blood-corpuscles  finally  reduced  to  1,020,950;  the  relative  per- 
centage of  haemoglobin  remaining  normal.  Death  by  asthenia  three 
months  after  admission  to  the  hospital. 

1  Dr.  FerRUson,  during  the  past  two  years,  has  made  histological  examination  of  more  tlian  one 
hundred  stonmclis  of  |>atient8  dying  uf  various  diseases,  and  lie  informs  me  that  in  this  series  he  has 
never  olmerved  either  the  presence  in  the  mucosa  of  the  peculiar  hyaline  material  noticed  in  the  above 
cases,  or  a  similar  extensive  destruction  of  the  gastric  tubules.  Pernicious  anoiuiiu  was  not  present  iu 
any  of  the  cases  of  the  series. 
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Anafomical.  Extreme  auseniia  and  emaciation  ;  fatty  changes  in 
all  the  organs;  disappearance  of  fatty  tissue  in  the  marrow  of  the 
long  bones ;  almost  complete  destruction  of  the  secretory  tnhnles  of 
the  stomach. 

Remarks.  The  patients  whose  histories  have  been  related,  ])re- 
sented  a  clinical  picture,  in  a  very  typical  way,  of  the  group  of  symp- 
toms M'hich  are  regarded  as  pathognomonic  of  progressive  pernicious 
anremia. 

Both  patients  gave  a  history  of  a  probably  excessive  use  of  alcohol. 
The  influence  of  this  habit  in  the  production  of  the  pathological  pro- 
cess is  difficult  to  determine.  In  none  of  Feuwick's'  cases  was  there 
a  history  of  alcoholism ;  and  no  mention  of  it  occurs  in  Nolen's^, 
Quincke's,^  and  Brabazou's^  cases.  On  the  other  hand,  the  alcoholic 
habit  extended  over  a  period  of  many  years  in  Henry's  and  Osier's' 
case,  and  Avas  regarded  by  them  as  "  playing  a  part  in  the  causation 
of  the  atrophy."  In  three  out  of  eleven  cases  of  alcoholism,  Han- 
field  Jones**  found  extensive  destruction  of  the  gastric  tubules.  lu 
Dr.  Ferguson's^  series  of  one  hundred  cases,  in  which  a  histological 
examination  of  the  stomach  was  made,  the  only  considerable  degene- 
ration and  destruction  of  the  tubules,  exclusive  of  the  author's  cases, 
was  oljserved  in  patients  who  had  suffered  from  chronic  alcoholism. 

In  Ijoth  cases  the  interesting  and  now  well  recognized  fact  in  this 
disease,  of  a  richness  in  hsemoglobin  of  the  individual  corpuscles 
greatly  in  excess  of  that  observed  in  all  other  forms  of  anaemia, 
indeed,  equalling  that  i)resent  in  health,  is  clearly  illustrated.  An 
increase  in  the  corpuscular  richness  of  the  blood  and  a  proportionate 
increase  in  the  percentage  of  haemoglobin,  corresponding  with  tempo- 
rary improvements  in  the  patient's  condition,  is  noticeable  in  Case  I. 
It  will  be  seen  that  tiie  average  daily  excretion  of  urea  was  normal, 
throughout  the  period  of  observation,  in  both  cases. 

TJie  history  in  Case  I.  of  gastric  symptoms,  anorexia,  and  emacia- 
tion, distinctly  and  for  a  long  period  preceding  the  a})])earance  of 
anfemia,  and  in  Case  II.  the  existence  of  anorexia  and  inability  to 
take  food,  with  rapid  and  excessive  loss  of  flesh,  also  distinctly  ante- 
fhdinf/  the  development  of  anaemic  symptoms,  strongly  favor  the 
view,  iroiii  a  clinical  standjiolnt,  of  the  secondary  occurrence  of  the 

•  Loc.  cit.        2  Luc.  cit.        3  Lor.  cit.        ■•  Loc.  cit.      '^  hoc.  cit.      «  Loc.  cit.       '  Nut  yet  publifhcd. 
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latter.  The  pathological  considerations  in  support  of  the  primary 
nature  of  the  gastric  atrophy,  will  be  discussed  later.  It  remains  to 
consider  the  pathogenesis  of  the  gastric  lesion. 

That  the  changes  observed  in  the  mucous  membrane  of  the  stomach 
were  not  due  to  post-mortem  solution  or  cadaveric  change,  did  not 
admit  of  question  to  the  observers.  In  both  cases,  all  the  sections 
described,  were  made  above  the  point  of  contact  of  fluid  in  the  stomach 
with  the  mucous  membrane  ;  sections  of  the  lesser  curvature  and  in 
the  immediate  neighborhood  of  the  pylorus,  showed  the  presence  of 
changes  similar  iu  kind  and  almost  similar  in  degree  to  those  found 
in  other  areas  not  in  contact  with  the  fluid ;  the  mucous  membrane 
above  the  point  of  contact  with  the  fluid,  presented  no  trace  of  super- 
ficial softening.  The  more  superficial  portions  of  the  glandular 
structure  were  those  least  involved,  the  greatest  destruction  affecting 
tlie  deeper  portions  of  the  tubules.^  A  post-mortem  solution  capable 
of  causing  such  general  destruction  of  the  deeper  portions  of  the 
secretory  structures,  would  very  certainly  involve  the  subjacent 
tissues ;  and  finally  there  existed  a  very  general  infiltration  of  the 
mucous  membrane  Avith  new  elements  (small  cells  of  inflammatory 
origin). 

Pathological  as  well  as  clinical  considerations  strongly  support  the 
view  that  the  very  extensive  destruction  of  the  gastric  tubules  cannot 
be  regarded  as  secondary,  and  as  similar  in  its  origin  to  the  fatty 
degeneration  observed  in  the  other  viscera.  Extensive  fatty  changes 
of  tlie  viscera  are  observed  in  various  chronic  non-infectious  and 
acute  infectious  diseases,  with  a  very  moderate  degree  of  fatty  degen- 
eration and  with  little,  if  any,  destruction  of  the  glandular  structures 
of  the  stomach. 

Fatty  degeneration  of  the  various  tissues  of  the  body  is  justly  re- 
garded in  many  instances  as  a  consequence  of  an  impediment  to,  or 
an  arrest  of  nutrition  ;  the  dense  and  general  small-celled  infiltration 
of  the  gastric  mucosa  cannot,  however,  be  regarded  as  the  result  of  an 
impaired  nutrition,  and  in  itself  icould  account  for  the  degeneration 
and  atrophy  of  the  gastric  lobules. 

Gradual  destruction  of  tiie  glandular  tissues  of  the  stomach,  co)l- 


1  A  similar  cunditiun  was  observed  by  Fenwick,  Osier,  and  others. 
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sequent  impaired  mitritiou  aud  fatty  changes  in  tlie  other  viscera, 
would  seem  to  represent  tlie  probable  sequence  in  the  author's  cases. 

The  supposition  of  a  creeping  ulceration  in  explanation  of  the 
gastric  lesion  is  untenable.  That  the  degenerative  changes  were  not 
dependent  upon  an  arterio-sclerosis  or  endarteritis,  is  evident  from 
the  absence  of  appreciable  change  in  the  gastric  vessels. 

Hanfield  Jones,'  as  a  result  of  his  extensive  histological  investiga- 
tions, first  expressed  the  opinion  that  in  some  instances  "  the  gastric 
tubules  undergo  spontaneous  degeneration,  or  at  least  not  from  atro- 
phic pressure  of  new-formed  fibroid  tissue,"  and  stated  that  "  the 
mucous  membmne  then  presented  a  mere  mass  of  granular  and  colloid 
debris,  with  interspersed  fat  globules  and  fatty  matter."  Other  ob- 
servers, who  believe  that  a  primary  atrophy  of  the  stomach  occurs, 
maintain  that  it  results  from  interstitial  inflammation  alone. 

In  the  author's  cases  the  general  and  very  dense  small-celled  infil- 
tration of  the  mucous  membrane  points  strongly  to  the  probable  de- 
pendence of  the  atrophy  upon  an  inflammatory  process.  Other  ele- 
ments observed  in  the  gastric  mucosa  may  be  regarded  as  the  probable 
products  of  degenerating  tissues. 

A  study  of  the  cases  related  would  seem  to  justify  the  opinion  pre- 
viously expressed  that  "  a  primary  atrophy  of  the  gastric  mucous 
membrane  occurs,  and  that  in  this  lesion  is  to  be  found  an  explana- 
tion of  certain  cases  of  pernicious  anaemia." 


DISCUSSION. 


Dr.  Fraxcis  Delafield,  New  York. 

I  believe  that  every  one  must  have  been  struck  as  I  have  been  with  the 
prevalence  of  anaemia  and  the  number  of  ansemic  patients  of  different  kinds 
that  one  sees.  Ever)'  one  must  have  felt  the  importance,  and  at  the  same 
time  the  difficulty  of  arranging  these  anaemic  patients  into  satisf\ictory  groups. 
In  grouping  them  I  have  followed  a  plan  something  like  this:  In  the  first 
place,  I  tliink  that  you  can  put  by  themselves,  patients  in  whom  the  anaemia 
is  secondary  to  some  other  disease,  and  yet  never  develop  the  symi)toins  which 
we  are  accustomed  to  say  belong  properly  to  anaemia.  These  patients  become 
ansemic,  they  have  fewer  red  globules,  they  are  pale,  but  do  not  develop  the 
other  symptoms.     Then  we  come  to  the  patients  in  whom  antemia  is  devel- 

'  Loc.  cit. 
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oped,  and  who  also  develop  the  symptoms  of  antemia.  In  some  of  these 
patients  we  get  a  history  which  seems  to  show  that  some  other  morbid  condi- 
tion comes  first,  and  has  something  to  do  Avith  it,  but  usually  we  are  not  able 
to  say  what  it  has  to  do  with  the  development  of  the  anaemic  condition  which 
follows.  In  the  third  jilace,  we  have  patients  in  whom  anaemia  develops 
without  any  apparent  cause.  Still  further,  we  have  the  doubtful  cases,  the 
cases  in  which  we  are  not  able  to  make  out  certainly  whether  there  is  any- 
thing that  we  can  call  a  cause  or  not.  In  grouping  the  cases  in  this  way,  I 
leave  out  of  consideration  cases  of  leukaemia,  pseudo-leukaemia  and  Addison's 
disease.  I  am  thinking  only  of  cases  of  simple  anaemia  and  cases  of  so-called 
pernicious  anaemia. 

When  we  come  to  the  symptoms  of  the  anaemic  condition,  we  find  that  these 
patients  lose  strength,  that  they  develop  dyspnoea,  they  exhibit  irritable  heart 
action,  they  may  have  more  or  less  disturbance  of  the  stomach,  they  have  a 
disposition  to  bleed  from  the  mucous  membranes,  and  they  are  apt  to  develop 
an  irregular  febrile  movement,  and  yet  as  a  rule  these  patients  do  not  become 
emaciated.     There  are,  of  course,  exceptions  to  this  rule. 

When  we  come  to  look  for  a  cause  of  these  cases  of  pernicious  anaemia,  we 
naturally  look  for  a  cause  which  would  affect  the  general  nutrition  of  the 
patient,  and  we  should  naturally  look  for  disease  of  the  mucous  membrane  of 
the  stomach  and  intestine.  This  is  so  natural  that  it  has  been  done  by  a  num- 
ber, and  the  cases  so  well  reported  to-day  would  bear  in  the  same  direction. 
I  think  that  we  must  admit  without  dispute,  that  in  a  certain  number  of  cases 
of  pernicious  anaemia  we  shall  find,  after  death,  marked  changes  in  the  mucous 
membrane  of  the  stomach — changes  more  or  less  of  the  character  described 
by  Dr.  Kinnicutt.  There  can  be  no  doubt  that  there  is  this  association  iu  a 
certain  number  of  cases.  The  only  point  is  this,  whether  tlje  condition  of 
the  stomach  is  to  be  looked  upon  as  the  result  or  the  cause  of  the  pernicious 
anaemia.  For  myself,  I  must  confess  that  I  look  upon  the  stomach  lesion  as 
secondary  and  not  primary.  There  are  many  reasons  for  this  view,  to  detail 
which  would  take  a  good  deal  of  time,  but  I  may  mention  one  or  two.  In  the 
first  place,  if  we  believe  that  disease  of  the  mucous  membrane  of  the  stomach 
produces  anaemia,  we  must  believe  that  it  does  so  by  afiecting  the  nutrition  of 
the  patient,  by  starving  him.  The  patient  is  anaemic,  because  he  is  starved, 
as  a  result  of  the  failure  of  the  stomach  digestion.  We  see  a  good  many 
patients  more  or  less  starved  by  various  diseases  of  the  stomath,  and  what  do 
we  find?  As  a  rule,  we  find  that  they  do  not  become  anannic,  but  that  they 
become  emaciated.  AVe  may  lay  it  down  as  a  rule  belonging  to  starvation 
from  disease  of  the  stomach,  that  the  patients  are  not  anaemic.  There  are  ex- 
ceptions to  this  rule,  but  these  exceptions  are  important,  because  I  think  that 
they  bear  in  the  same  direction.  We  do  meet  with  some  patients  with  dis- 
order of  gastric  digestion,  who,  beside  being  emaciated,  do  become  auiBraic, 
but,  so  far  as  I  know,  these  patients  do  not  go  on  and  develop  the  symi^toms 
which  belong  to  anaemia.  80  mucli  then  for  the  cases  in  whicli  there  is  dis- 
turbance of  stomach  digestion.  When  we  come  to  the  true  cases  of  ana'inia, 
we,  as  a  rule,  find  the  opposite.     We  have  the  symptoms  of  antrmia  without 
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emaciation.  It  must  not  be  forgotten  that  besides  the  cases  of  pernicious 
antemia  vhich  run  a  chronic  course,  there  are  others  which  run  an  acute 
course.  In  the  former  such  changes  in  the  stomach  are  common  enough,  but 
there  are  some  cases  which  run  a  fatal  course  in  two  or  three  weeks,  and  there 
are  cases  which  pass  rapidly  in  a  few  days  from  a  condition  of  apparently  per- 
fect health  into  a  condition  of  profound  anaemia,  and  then  develop  the  regu- 
lar symptoms,  and  die  within  two  or  three  weeks.  To  these  cases  of  short 
duration,  I  think  that  the  lesions  which  have  been  described  do  not  belong. 

Dr.  F.  p.  Henry,  Philadelphia. 

There  can  be  no  doubt  that  the  interesting  and  thoroughly  studied  cases 
of  Dr.  Kinnicutt,  taken  in  connection  with  others  that  have  been  reported, 
demonstrate  that  there  is  a  form  of  anaemia  associated  with,  and,  I  think, 
dependent  upon  atrophy  of  the  gastric  tubules.  That  this  condition  is  primary 
and  not  secondary,  is  attested  by  the  fact  that  such  extreme  atrophy  has  not 
been  found  in  any  other  affection.  In  the  case  with  which  I  am  naturally  most 
familiar,  the  one  reported  by  Dr.  Osier  and  myself,  there  was  complete  absence 
of  the  peptic  glands,  making  it  impossible  that  any  form  of  gastric  digestion, 
could  have  been  performed.  Pernicious  anaemia  may  be  due  to  a  variety  of 
causes,  of  which  atrophy  of  the  gastric  mucosa  is  undoubtedly  one.  The 
term  "  idiopathic,"  which  would  have  been  applied  by  Addison  to  these  cases, 
should  be  discarded  in  favor  of  the  term  pernicious,  introduced  by  Biermer. 

For  the  proper  discussion  of  pernicious  aniemia,  it  is  necessary  that  some 
definition  of  the  disease,  other  than  a  clinical  one,  should  be  agreed  upon. 
A  case  of  ansemia  has  entered  upon  the  pernicious  stage,  when  the  blood  cor- 
puscles present  certain  changes,  which  Dr.  Kinnicutt  did  not  emphasize  so 
strongly  as  I  am  accustomed  to  do.  These  changes  are,  great  diminution  in 
number,  altered  shape,  extreme  variations  in  size,  and  normal  or  increased 
percentage  of  haemoglobin.  When  carefully  studied,  the  blood  corpuscles  in 
pernicious  ansemia  will  be  seen  to  have  undergone  changes  which  cause  them 
to  resemble  the  corpuscles  of  the  amphibia.  Their  number  is  represented  by 
figures  which  are  normal  in  the  cold-blooded  animals;  megalocytes  (giant  red 
blood  cells)  are  so  numerous  that  the  average  size  of  the  red  corpuscles  is  in- 
creased, and  the  changes  in  shape  are  such  that  very  frequently  a  tendency 
to  assume  an  oyal  outline  may  be  detected.  Finally,  owing  to  the  average 
increased  size  of  the  red  corpuscles  their  percentage  of  haemoglobin  is  often 
much  greater  than  normal. 

A  blood  presenting  the  above-mentioned  characters,  is  the  blood  of  perni- 
cious ansemia. 

Dr.  Delafield  has  truly  said  that  there  are  many  slight  cases  of  antemia  not 
manifested  by  symptoms;  but  here  arises  the  question,  What  is  anaemia?  By 
means  of  certain  well-known  instruments  for  counting  the  blood  corpuscles 
and  estimating  their  percentage  of  hiemoglobin,  a  standard  of  5,000,000  red 
corpuscles  per  cubic  millimetre  has  been  universally  accepted  as  that  of 
health.  Individuals  whose  blood  corpuscles  are  not  equal  in  value  to  5,000,000 
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per  cubic  millimetre  are  frequently  encountered,  and  yet  they  present  no 
symptoms  of  anaemia.  In  other  words,  the  lighter  grades  of  anaemia  can  only 
be  detected  by  an  examination  of  the  blood.  As  a  rule,  ansemia  is  not  clini- 
cally appreciable  until  the  corpuscles  fall  to  within  two  or  three  millions  per 
cubic  millimetre. 

I  do  not  think  there  is  such  a  condition  as  pathological  emaciation  without 
anfemia. 

With  regard  to  the  very  rapid  cases  of  pernicious  aujemia,  to  which  Dr. 
Delafield  has  alluded,  I  must  confess  that  I  am  not  familiar  with  them.  There 
are  rapidly  fatal  cases  of  anaemia  due  to  poisoning  with  various  substances, 
which  I  have  elsewhere  classified  under  the  head  of  toxanamia.  The  inges- 
tion of  phosphorus  and  potassium  chlorate,  and  the  inhalation  of  arseniu- 
retted  hydrogen,  cause  a  rapid  disintegration  of  red  corpuscles,  of  which  the 
debris  is  eliminated  by  the  urine.  Ansmia  from  these  causes  runs  a  rapidly 
fatal  course. 

A  classification  that  will  include  every  variety  of  anaemia  is  certainly  a  de- 
sideratum. Under  the  head  of  primary  anaemia,  I  am  accustomed  to  include 
those  forms  dependent  upon  disease  of  the'  haematopoietic  organs,  of  which 
the  spleen  and  lymph  glands  are  the  most  directly  important,  although  indi- 
rectly the  stomach  is  at  least  of  equal  importance  in  this  respect.  I  do  not 
think  that  changes  in  the  marrow  have  anything  to  do  with  the  production 
of  pernicious  anaemia.  In  several  cases  of  cancer  of  breast  and  uterus,  the 
marrow  has  been  found  to  present  the  alterations  that  have  been  described  as 
characteristic  of  pernicious  anaemia.  On  the  other  hand,  such  changes  are 
frequently  absent  in  well-marked  cases  of  this  disease.  They  were  absent  in 
the  case  reported  by  Dr.  Osier  and  myself,  as  well  as  in  a  thoroughly  studied 
case  reported  by  Dr.  J.  H.  Musser,  of  Philadelphia. 

Under  the  head  of  secondary  anaemia,  are  included  the  anaemias  of  cancer, 
phthisis,  Bright's  disease,  syphilis,  etc.  Toxansemias  are  caused  by  many 
substances  of  which  the  best  known  have  been  mentioned  above. 

Many  cases  of  pernicious  anaemia  are  due  to  parasites.  A  German  observer, 
Dr.  Gustav  Reyher,  has  recently  reported  thirteen  cases  of  extreme  anaemia, 
caused  by  the  bothriocephalus  latus.  Profound  anaemia  may  be  caused  by 
the  filaria  sanguinis,  a  parasite,  to  which  new  interest  is  attached,  from  the 
discovery  by  Dr.  John  Guiteras,  that  it  is  indigenous  to  this  country. 

Dr.  William  Osler,  Philadelphia. 

There  is  unquestionably  a  group  of  cases  of  pernicious  anaemia  in  which 
there  is  a  lesion  in  the  gastric  mucous  membrane,  the  lesions  of  which, 
described  by  Dr.  Kinnicutt,  are  different  from  those  which  were  found  by  Dr. 
Henry  and  myself.  I  think  that  it  is  quite  impossible  to  distinguish  clini- 
cally between  the  cases  with  and  those  without  gastric  atroi)hy.  In  a  case 
seen  with  Dr.  S.  Weir  Mitchell,  there  was  the  most  serious  and  marked  gastric 
disturbance.  The  autopsy  was  made  a  few  hours  after  death,  with  the  object 
of  determining  whether  or  not  there  was  atrophy  of  the  gastric  tubules.    The 
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stomach  contained  no  food.  A  careful  examination  of  different  parts  of  the 
stomach  was  made,  but  no  atrophy  was  found.  The  clinical  picture  presented 
by  that  case  was  almost  indentical  with  the  one  which  Dr.  Henry  and  I  re- 
ported. 

Dr.  R.  Palmer  Howard,  Montreal. 

Some  years  ago,  I  had  the  pleasure  of  reading  a  paper  on  this  subject,  but 
I  have  at  present  no  additional  facts  to  offer.  I  congratulate  this  body  upon 
having  had  reports  of  two  or  three  important  cases  which  have  been  clearly 
studied  and  the  autopsies  accurately  made,  so  that  there  is  in  these  cases  a 
reasonable  connection  between  the  condition  of  the  gastric  tubules  and  the 
amemia  found  during  life.  In  the  cases  reported,  alcohol  seemed  to  be  the 
determining  cause  of  the  degeneration.  This  is  a  valuable  clinical  fact.  In 
two  of  the  three  cases  which  I  reported,  there  was  a  complete  absence  of  such 
a  history.  There  was  in  these  cases  no  careful  examination  made  of  the  ijon- 
dition  of  the  stomach,  as  they  were  among  the  earlier  examples  of  the  disease 
in  this  country. 

The  whole  subject  of  ana?mia  is  in  a  condition  of  development,  and  there 
are  many  cases  which  will  be  discovered  for  these  obscure  cases  which  Addi- 
son first  described.  We  shall  find  that  with  time  the  number  of  cases  of  so- 
called  idiopathic  anaemia  will  decrease. 

Dr.  Kinnicutt.  In  my  paper  I  said  that  it  was  to  be  distinctly  under- 
stood that  this  lesion  would  explain  only  a  certain  number  of  cases  of 
pernicious  anaemia.  In  regard  to  Dr.  Delafield's  suggestion  that  there  are 
undoubtedly  persons  who  are  starving  to  death,  and  yet  do  not  present  any 
of  the  clinical  symptoms  of  anaemia,  it  is  equally  true  that  those  patients 
who  die  of  inanition,  often  do  not  iiresent  any  gastric  lesion  comparable  to 
the  lesions  that  I  have  found. 

In  the  hurry  in  reading  my  paper,  I  perhaj^s  did  not  lay  as  much  stress 
upon  the  changes  in  the  blood  as  I  should  have  done ;  however,  I  described 
these  changes  distinctly. 
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I  OFFER  the  two  subjoined  cases  as  additional  evidence  of  a  locali- 
zation of  motor  functions  in  limited  areas,  cortical  and  subcortical,  of 
the  cerebrum.  The  first  case  more  especially  demonstrates  the  results 
of  a  superficial  irritating  lesion  of  the  cortex. 

While  separately  considered,  these  cases  may  not  be  of  very  great 
value,  yet,  taken  together  with  the  evidence  already  accumulated, 
they  seem  worthy  of  record. 

Case  I. — Relating  to  the  face-centre.  In  collaboration  with  Dr.  J.  L. 
Hicks. 

Summary:  Eight  hemiparesis,  most  marked  in  right  cheek;  clonic  convul- 
sions in  right  cheek ;  slight  fever ;  no  aphasia  nor  choked  disk.  Recovery  after 
prolonged  use  of  iodide  of  potassium.  Sixteen  months  later,  death  after  symp- 
toms of  acute  meningitis.  Autopsy  showed  a  patch  of  simple  adhesive  menin- 
gitis over  a  part  of  left  motor  area,  and  recent  acute  tubercular  meningitis. 

A  boy,  aged  seven  years,  named  Harold,  very  intelligent  and  healthy,  seen 
at  Flushing  in  consultation  with  Dr.  J.  L.  Hicks,  January  13,  1885. 

For  about  two  weeks  before  this  date,  it  was  noticed  that  the  child  was  not 
as  well  as  usual — even  before  Christmas  his  right  hand  felt  numb  at  times, 
and  an  examination  of  his  copy-books  revealed  a  change  in  his  handwriting; 
less  steady  writing,  an  inequality  between  different  words,  in  contrast  to  pre- 
vious remarkable  uniformity  of  the  script.  An  attack  of  measles  appeared 
December  23  (1884),  and  ran  a  very  mild  course.  During  this  week  of  illness, 
the  patient  several  times  complained  of  his  right  hand  "going  asleep,"  and 
feeling  "queer." 

On  January  2d,  after  slight  fever  on  the  preceding  day,  it  was  observed  that 
he  spoke  thickly,  that  saliva  dribbled  from  the  right  buccal  angle,  and  that 
the  right  cheek  and  arm  were  decidedly  paretic;   the  leg  slightly  so  (?). 

1  For  the  first  aud  secouJ  contributions,  vi'le  Seguin,  Opera  Minora,  pp.  202  ami  495,  New  York,  1884. 
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There  was  neither  headache  nor  aphasia;  the  mouth  temperature  ranged  from 
98.5°  to  100°.  After  cutting  the  gums  over  some  molar  teeth,  improvement 
appeared. 

On  January  9th,  one  hour  after  a  very  mild  faradic  application  to  the  weak 
muscles  on  the  right  side,  there  occurred  clonic  convulsive  movements  in  the 
right  cheek,  with  suspension  of  speech  and  turning  of  eyeballs  to  the  right. 
No  spasm  in  other  parts ;  patient  fully  conscious.  This  facial  monospasm 
lasted  for  more  than  two  hours.  No  return  of  convulsive  movements  since ; 
the  temperature  has  ranged  from  98.5°  to  99.5°  (in  mouth) ;  the  right  face 
(upper  lip  near  median  line  especially)  and  the  right  hand  have  occasionally 
felt  numb  and  "queer."  Speech  has  been  thick  at  times,  and  a  few  times  he 
has  used  the  wrong  word.  No  gastric  disturbance,  but  constipation  has  been 
j)resent. 

Inquiry  into  possible  causes  reveals  no  serious  injury  to  the  head,  although 
a  "slight"  (?)  fall  on  knees,  arm,  and  forehead  from  a  velocipede  occurred 
about  three  months  ago.    No  pulmonary,  renal,  or  aural  disease. 

Examination.  Mind  clear,  speech  normal  (it  was  thick  a  little  while  ago); 
no  headache  or  cranial  tenderness  to  percussion.  Only  lesion  in  eyes  is  great 
myopia,  with  posterior  staphyloma  and  large  veins.  Right  cheek  is  paretic, 
the  tongue  deviates  to  the  right ;  the  right  hand  is  weak,  and  in  walking  there 
is  a  slight  drooping  of  body  to  right.  The  knee-jerk  is  low  on  both  sides,  but 
more  marked  on  the  right.  No  anaesthesia.  Heart  normal.  Mouth  tempe- 
rature 100°;  pulse  90,  regular. 

The  diagnosis  was  uncertain  as  between  a  tumor  in  the  left  precentral  gyrus 
(its  lower  third  and  adjacent  part  of  second  frontal  gyrus)  or  a  localized 
meningitis  over  the  same  part.  The  idea  that  such  very  localized  ("  Jack- 
sonian")  symptoms  could  be  reflex  from  irritation  about  the  gums  I  could 
not  entertain. 

Treatment.  Fluid  extract  of  ergot  in  doses  of  5  drops,  and  saturated  solu- 
tion of  iodide  of  potassium,  10  drops  every  three  hours.  Absolute  rest  and 
plenty  of  liquid  food.     The  iodide  to  be  rapidly  increased. 

January  "11.  The  iodide  has  been  given  in  doses  of  75  drops  (about  5  grams) 
three  times  a  day.  Great  improvement  has  occurred;  occasional  numbness 
of  right  cheek  and  hand.     Iodide  to  be  reduced. 

February  16.  Paresis  of  right  cheek  is  constant,  though  the  arm  is  stronger 
and  well  used,  and  no  spasm  has  occurred.  No  disturbance  from  the  iodide, 
now  used  in  doses  of  30  drops  ter  die. 

April  29.  Exce2)t  paresis  of  right  check,  has  been  remarkably  well  until 
yesterday,  when  the  following  occurred:  A  numbness  began  in  right  fore- 
finger, extended  into  the  arm,  to  the  right  side  of  face,  right  half  of  tongue, 
and  right  heel  (not  toes!).  There  was  no  spasm.  The  right  upper  lip  was 
decidedly  swollen,  and  there  was  drivelling  from  right  corner  of  mouth.  No 
asphasia,  headache,  or  fever.  To-day,  the  check  is  paretic,  but  not  more  than 
before  the  attack,  and  there  is  still  some  prickling  in  the  right  hand.  Other- 
wise well ;  advised  rai)id  increase  of  iodide  to  45  drops  ter  die. 
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May  28.  Except  right  facial  paresis,  has  been  well  until  18th  inst.,  when  an 
attack,  like  the  one  above  described,  occurred  (similar  except  that  there  was 
no  numbness  in  the  leg).  There  was  another  attack  on  the  19th.  Excitable. 
On  22d,  had  attack  of  severe  transverse  frontal  headache  of  short  duration. 
Is  taking  65  drops  of  iodide  ter  die ;  and  this  was  subsequently  increased  to 
100  drops  ter  die  (about  20  grammes  per  day)  without  unpleasant  effects. 

Fig.  1. 


Patch  of  localized  adhesive  mouingitis  over  the  second  frontal  and  precontral  gyri  of  the 
left  hemisphere  in  Case  I. 

Examined  again  June  13th.  Distinct  right  hemiparesis,  most  marked  in 
the  face;  no  antesthesia;  speech  and  optic  nerves  normal.  General  c(»ndition 
good,  except  pallor.  Advised  to  stop  medicine  ;  patient  to  be  gradually  allowed 
more  liberty  and  watched  carefully. 

Oct.  3.  Has  been  very  well.  Ou  June  17th,  a  slight  attack  of  numbness 
occurred.  The  paresis  has  passed  away,  except  that,  when  tired,  the'  right 
cheek  droops  somewhat.  It  is  to  be  observed  that,  although  numbness  ap- 
peared first  in  the  hand  in  some  of  the  attacks,  the  cheek  was  the  seat  of  the 
greatest  and  most  persistent  paresis,  and  that  the  clonic  convulsions  occurred 
only  in  the  facial  muscles  (the  lower  set) ;  so  that  it  might  reasonably  be 
concluded  that  the  lesion  of  the  left  hemisphere  was  chiefly  in  or  upon  the 
cortical  face-centre. 

The  next  year,  early  in  April,  1886,  the  lad  developed  unmistakable  symp- 
toms of  acute  general  meningitis  :  headache,  photophobia,  vomiting,  slow  and 
rregular  pulse,  temperature  of  101°  and  102°.  May  1st,  delirium  set  in  with 
higher  temperature,  and  death  occurred  the  next  day.  In  this  attack,  there 
were  no  convulsive  or  paralytic  phenomena.  The  ophthalmo3co2)e  was  not 
used. 

The  autopsy  on  May  4th,  revealed  the  ordinary  recent  lesions  of  tubercular 
meningitis.    This  was  intense  over  the  pre-pontic  base  of  the  brain,  over  the 
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apices  of  the  temporal  lobes,  and  well  up  into  both  fissures  of  Sylvius.  There 
Avas  much  gelatinous  effusion  about  the  chiasm.  The  rest  of  the  brain  showed 
no  evident  meningitis.  The  ventricles  were  largely  dilated  and  filled  with 
clear  fluid.  The  cerebral  substance,  especially  its  cortex,  was  pale.  Micro- 
scopic examination  showed  abundant  cellular  infiltration  of  the  pia,  and  many 
globular  and  nmff-like  tubercular  masses  along  the  bloodvessels. 

The  most  interesting  result  of  the  autopsy  was  finding  the  lesion  which  had 
caused  the  symptoms  of  the  previous  illness.  This  was  a  patch  of  intimate 
adhesion,  without  evident  exudation,  between  the  dura  and  the  pia  (or  its 
arachnoid  layer),  situated  over  the  ventral  part  of  the  left  precentral  gyrus 
and  the  adjacent  (caudal)  end  of  the  second  frontal  gyrus,  over  a  space  one 
inch  (25  mm.)  in  diameter.  Although  quite  firm,  the  adhesion  gave  way  to 
traction  without  decortication.  It  was  a  localized  adhesive  meningitis  situated 
over  the  face-centre,  and  impinging  upon  the  arm-  or  head-centre.  It  was 
wholly  dorsad  of  the  speech-centre,  and  decidedly  ventrad  of  that  part  of  the 
precentral  gvrus  in  which  lesions  cause  primary  and  predominant  symptoms 
in  the  fingers  and  hand.^ 

While  the  face-centre  was  the  seat  (iu  the  first  ilhiess)  of  the  chief 
irritation  and  greatest  malnutrition  (anaemia),  it  is  evident  from  the 
symptoms  that  there  was  more  or  less  extension  of  irritation  (very- 
much  as  in  electrical  experiments  in  animals)  to  the  rest  of  the  motor 
area  of  the  same  side. 

It  .seems  to  me  that,  taken  together  with  other  recorded  cases,  this 
case  goes  to  support  the  view  that  in  the  human  brain,  the  cortical 
centre  for  the  face  is  in  the  caudal  end  of  the  .second  frontal  gyrus, 
where  it  is  continuous  with  tlie  precentral  gyrus. 

Case  II.^- -Bearing  on  the  question  of  the  location  of  the  leg-centre. 

Summary:  Paresis  of  right  leg;  clonic  spasm  in  right  abdominal  muscles; 
right  hemi-epileptic  attacks  with  first  spasm  in  abdominal  muscles;  then  in 
the  leg,  last  in  the  arm  (none  in  face).  Repeated  similar  attacks  without  loss 
of  consciousness ;  paralysis  of  the  right  leg,  paresis  of  right  arm  ;  no  aphasia 
nor  choked  disk.  Death ;  sarcomatous  tumor  in  white  substance  of  left 
hemisphere,  subcortical,  situated  dorso-laterad  of  the  paracentral  lobule. 

F.  W.,  aged  forty-nine  years ;  seen  November  22,  1881.  Has  enjoyed 
good  health,  with  exception  of  occasional  headaches,  which  have  been  less 
troublesome  in  the  last  few  years.     Denied  syphilis  and  injury  to  head. 

About  a.  year  ago  had  severe  left  occipital  neuralgia ;  the  region  midway 

'  Compare  Case  TV.  of  first  contribution  for  intermittont  npliasia  ranged  liy  localized  meningitis  over 
Broca'B  speccli-centre ;  and  Case  I.  of  second  contrilnition  for  l>racliial  monospasm  and  moniiplej<ia 
cauiH.-d  by  a  tumor  in  tlio  middle  jiart  (verticiilly)  of  the  preceutnil  gyrus.  Opera  Jliiiora,  jip.  ".ill,  and 
496. 

*  I  am  indebted  to  Dr.  K.  W.  Aniidou  for  many  of  the  notes  in  this  case,  and  for  oplithulmological 
examinatiouB. 
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between  morbid  process  and  median  line  being  hypersesthetic.  Pain  distinctly 
worse  at  night.  This  lasted  one  month  and  has  not  recurred.  Was  generally 
weak  and  in  poor  health  during  the  past  summer;  legs  felt  heavy,  and  feet 
were  "  sensitive  "  in  the  morning.  The  right  foot  was  weaker  and  ojdematous ; 
there  was  no  numbness ;  and  he  was  able  to  keep  at  work  during  the  autumn. 

Some  four  or  five  weeks  ago,  there  was  marked  increase  in  the  difficulty  in 
walking.  The  right  foot  was  dragged  rather  stiflly  with  the  heel  raised  ;  was 
unsteady.  About  Xov.  1st,  after  application  of  an  electrical  current,  he  had 
a  first  attack  of  spasm  limited  to  the  right  abdominal  muscles.  A  day  or  two 
later,  there  was  a  more  severe  seizure,  spasm  beginning  in  the  right  abdominal 
muscles,  extending  to  the  leg,  and  lastly  to  the  arm  of  same  side.  No  spa«m 
in  face,  and  no  loss  of  consciousness.  The  right  arm  and  leg  were  weak  for 
half  an  hour  after  attack.  Since,  he  has  had  numerous  similar  attacks,  always 
on  the  right  side,  and  without  loss  of  consciousness  ;  from  six  to  eight  seizures 
a  day.  Marked  paresis  of  the  right  limbs.  No  aphasia,  headache,  vomiting, 
or  mental  disturbance. 

Yesterday  (Nov.  21st),  in  an  attack,  spasm  extended  to  the  right  face  and 
the  left  limbs;  he  lost  consciousness  (attack  witnessed  by  Dr.  Bruce,  a  relative). 

Fig.  2. 


Diagram  of  convexity  of  bruiu,  showing  location  of  the  (subcortical)  tumor. 

Examination. — Pallor;  heart  and  pulse  normal;  no  aphasia.  The  right 
pupil  is  a  little  wider  than  the  left,  both  active;  optic  nerves  normal.'  There 
is  no  facial  or  lingual  deviation,  but  the  right  arm  and  leg  are  very  paretic. 

'  This  was  the  ciiae  thruugliout  the  illness,  an  ophthalmoscopic  examiiiiitiou  being  mailo  shortly 
before  death. 
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In  the  upper  extremity,  the  paralysis  is  most  marked  in  the  region  of  shoulder 
and  in  upper  arm,  and  he  still  has  a  fairly  good  grasp.  When  standing,  the 
right  foot  is  held  in  equino-varus  position ;  and  the  knee-jerk  is  raised  on  this 
side.     No  anaesthesia. 

Diagnnms.  Probably  a  cerebral  tumor.  It  is  learned  that  the  grandfather 
and  one  aunt  of  patient  (both  on  paternal  side)  had  "  cancer." 

Treatment.  Ordered  thirty  grains  (two  grammes)  of  bromide  of  potassium 
at  bedtime.  Iodide  of  potassium  in  large  doses  three  times  a  day.  Absolute 
rest. 

Nov.  27.  More  hemiplegia  of  a  peculiar  type.  The  leg  is  completely 
paralyzed,  the  upper  arm  and  shoulder  more  paretic  than  the  forearm  and 
hand  (grasp,  12  degrees  on  a  stiff  dynamometer) ;  right  cheek  a  little  flabby. 
At  night  has  "  cramps  "  in  right  leg. 

Owing  probably  to  the  influence  of  the  bromide  of  potassium,  the  convul- 
sions did  not  recur,  but  there  were  frequent  attacks  of  painful  cramp  in  the 

Fig.  3. 


Diagr.am  of  transection  of  left  hemisjiliere, 


•xact  position  of  the  tumor,  and  of  two  minute 


secondary  growths. 

right  leg  at  night  (extension  of  foot  and  flexion  of  leg  on  thigh).  The  next 
day  paralysis  extended  to  the  hand,  but  the  tongue  protruded  straight;  speech 
slow ;  no  aphasia. 

Dec.  4.  More  voluntary  power  in  hand  and  fingers.  Marked  aphasia  and 
alexia  (?);  attacks  of  a  syncopal  nature  occasionally.  In  one  of  these  the 
patient  died  (Dec.  0th),  with  a  low  temperature'  and  stertorous  breathing. 

'  No  fl^ureB  are  given  in  the  original  notcH,  hut  I  am  very  sure  tliat  the  tomporatiire  was  not 
Bulinoniial  ;  theri;  wan  simply  absence  of  the  hyperpyrexia  which  usually  prevails  in  the  lust  stage  of 
ciTiliral  tumur. 
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Autopsy.  Dura  normal ;  arachnoid  showed  some  opacities,  more  over  the 
left  hemisphere.  The  convolutions  of  the  left  parietal  lobe  were  flattened ;  the 
flattening  not  extending  further  frontad  than  one-half  of  the  frontal  lobe, 
and  ventrad  not  reaching  the  inferior  parietal  lobule.  The  occipital  lobe  was 
slightly  flattened.  The  whole  hemisphere  appeared  swollen,  and  larger  than 
the  right.  Transections  revealed  a  sarcomatous  globular  tumor  ventrad  of  the 
top  of  the  pre-  and  post-central  gyri,  and  dorso-laterad  of  the  paracentral 
lobule.  The  growth  was  mainly  in  the  white  substance,  but  invaded  the 
cortex,  though  it  did  not  appear  externally.  Two  very  small  nodules  of  the 
same  new-formation  were  found  further  ventrad  in  the  white  substance.  No 
other  lesions  in  the  brain. 

The  lesion  interrupted  fasciculi  of  fibres  connected  with  the  para- 
central lobule  and  with  the  upper  (mesal)  ends  of  the  pre-  and  post- 
central gyri. 

It  is  very  interesting  to  note  the  relative  immunity  of  the  forearm 
and  hand  from  symptoms. 

From  this  case  we  obtain,  I  think,  additional  proof  that  the  inner- 
vating centre  for  the  leg  is  in  the  paracentral  lobule,  and  perhaps  also 
in  the  mesal  ends  of  the  pre-  and  post-central  gyri,  in  accordance 
with  what  has  already  been  established.^ 

Another  conclusion,  of  more  novel  interest,  which  may  be  drawn 
from  this  case,  is  that  the  cortical  centre  of  innervation  for  the  mus- 
cles of  the  shoulder  and  upper  arm  is  jirobably  in  the  up})er  jiart  of 
the  pre-  and  post-central  gyri,  between  the  forearm  and  leg  centres. 

We  may  also  infer  that  the  centre  for  the  abdominal  muscles  is  in 
the  same  area,  but  nearer  to  the  leg  centre.^ 

I  desire  to  add,  by  way  of  record,  summaries  of  two  cases,  already 
published. 

Case  III. — Relating  to  the  visual  half-centre. 

Male,  aged  forty-six  years;  seen  in  1884.  Malignant  endocarditis;  sudden 
attack  of  left  lateral  hemianopsia,  with  (temporary)  left  hemi-numbness;  no 
anesthesia  nor  paralysis.  Death  in  May,  1885,  from  progress  of  endocarditis; 
multiple  embolisms,  pseudo-intermittent  fever,  etc.  Autopsy  showed  soften- 
ing of  the  right  cuneus  and  fifth  temporal  gyrus,  caused  by  embolism  of  the 

*  Compare  Case  II.  of  the  second  contribution,  Opera  Minora,  p.  499. 

s  I  have  at  present  under  observation,  in  consultation  with  Dr.  O'Gorniati,  Jr.,  of  Xewarli,  n  most 
intt-restiiig  case  analogous  to  the  above.  The  attacks  of  "Jacksonian ""  spasm  are  on  the  right  side 
and  chiflly  affect  the  muscles  of  the  shoulder,  U|.per  arm,  and  side  of  chest  (jirobably  only  in  the  ser- 
ratus  and  pectorals,  but  nut  in  the  intercostals).  In  a  few  attacks  the  spasm  has  extended  to  the  whole 
of  the  right  side,  and  one  or  two  general  convulsions  with  loss  of  consciousness  have  occurred.  No 
choked  disk  is  present,  and  there  is  but  little  headache.  The  case  is  improving  under  mercury  and 
iodide  of  potassium,  with  some  bromide  of  sodium. 
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occipital  artery  (and  other  visceral  lesions).  This  diagnosis  of  seat  and  nature 
of  lesion  had  been  made  during  the  jjatient's  life. 

Case  IV. — Relating  also  to  the  visual  half-centre. 

Male,  aged  forty-two  years;  seen  in  October,  1885.  Left  laternal  hemian- 
opsia; slight  staggering  in  gait;  temporary  paresis  of  both  external  recti; 
choked  disks.  Absence  of  headache,  paralysis,  and  anfesthesia.  Operation 
by  Dr.  R.  F.  Weir,  March  9,  1887;  removal  of  an  enormous  sarcomatous 
tumor  situated  on  the  inner  aspect  of  the  right  occipital  lobe,  probably  con- 
nected with  the  ventral  part  of  the  falx  cerebri,  and  thus  injuring  the  cuneua 
early  in  its  development.  The  diagnosis  of  tumor  of  the  right  cuneus  was 
made  by  me  in  November,  1885,  sixteen  months  before  the  operation. 

This  case  subsequently  passed  under  the  care  of  Dr.  W.  11.  Bird- 
sail,  bv  whom  and  Dr.  AVeir  it  lias  been  very  ably  reported  in  The 
3Iedical  Neics  of  April  16,  1887. 
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Dr.  James  J.  Putxam,  Boston. 

With  reference  to  the  location  of  the  leg-centre,  I  would  report  the  case  of 
a  gentleman  between  fifty  and  sixty  years  of  age,  suffering  with  locomotor 
ataxia,  undoubtedly  of  syphilitic  origin.  I  was  called  to  see  him  suddenly  one 
morning  and  found  him  convulsed  in  the  right  arm  and  leg,  but  perfectly 
conscious,  though  slightly  confused,  and  able  to  talk.  The  convulsion  passed 
away  after  an  hour  or  more,  but  left  a  paretic  condition  behind.  The  symp- 
toms referable  to  the  arm  gradually  passed  away,  but  the  leg  never  entirely 
recovered,  and  the  paient  died  in  a  feeble  condition  about  one  year  later.  At 
the  autopsy  no  lesion  was  found  within  the  brain  with  the  exception  of  a 
linear,  subcortical  hemorrhage  on  the  median  surface  of  the  brain  at  the  lower 
border  of  the  paracentral  lobule  and  perhaps  adjacent  parts.  I  cannot  give 
the  seat  of  the  lesion  more  exactly,  because  it  was  so  small  that  it  was  not 
discovered  till  the  brain  had  been  a  good  deal  cut  to  pieces. 

Dr.  F.  T.  Miles,  Baltimore. 

I  can  confirm  to  a  certain  extent  the  observations  with  reference  to  loss  of 
power  in  the  leg  and  also  with  reference  to  the  slioulder.  A  gentleman  .suffer- 
ing with  Bright's  disease  suddenly  became  hemiplegic,  without  the  muscles  of 
the  face  being  affected.  The  arm  and  leg  were  involved.  He  rapidly  im- 
proved, but  was  particularly  annoyed  by  dragging  down  of  the  shoulder  to 
such  an  extent  that  an  apparatus  was  devised  lor  its  support.  The  symptoms 
passed  away,  leaving  the  leg  weak.     He  finally  died.     At  the  autopsy  there 
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was  found  a  hemorrhage  about  the  size  of  a  bean  in  the  white  matter  beneath 
the  paracental  lobule.  That  was  the  only  lesion  in  the  brain  that  could  be 
distinguished.  I  published  an  account  of  the  case  some  years  ago,  but  I 
did  not  at  that  time  lay  the  stress  upon  the  drooping  of  the  shoulder  that  I 
should  now  do. 

Dr.  H.  M.  Lyman,  Chicago. 

I  am  reminded  of  a  case  which  I  saw  a  few  months  ago  in  a  man  aged  forty- 
two  years,  married;  never  had  syphilis;  had  been  leading  an  active  life,  and 
free  from  pain  of  any  kind.  He  was  awakened  one  morning  at  one  o'clock 
with  a  violent  convulsion,  unaccompanied  with  loss  of  consciousness.  It 
affected  principally  the  left  arm.  During  the  night  he  had  a  number  of  these 
convulsions  involving  the  loft  upper  extremity.  They  finally  yielded  in  part 
to  the  adjninistration  of  chloral  and  bromides  in  large  doses.  I  saw  him  with 
his  physician  the  following  day.  The  convulsions  recurred  less  frequently, 
and  in  the  course  of  a  few  days  he  was  able  to  be  out.  There  was  at  this  time 
a  paretic  condition  of  the  left  arm,  and  in  a  few  days  this  extended  so  as  to 
involve  the  leg  of  the  same  side.  Partial  convulsive  movements  were  also 
frequent,  involving  the  upper  extremity  principally.  They  did  not  affect  the 
face,  and  consciousness  was  never  abolished.  The  patient  went  from  bad  to 
worse.  He  consulted  an  aurist,  who,  as  the  patient  had  suffered  from  a  dis- 
charge from  the  ear  some  years  before,  recommended  ojieration.  There  was 
no  result  from  the  operation.  My  own  diagnosis  had  been  tumor  of  the  con- 
vexity of  the  brain.  Six  or  eight  weeks  later,  I  found  him  confined  to  bed, 
greatly  emaciated,  and  suffering  with  hemiplegia.  He  died  in  a  short  time. 
The  autopsy  showed  a  sarcoma  occupying  the  exact  region  upon  the  right 
side  of  the  brain  which  contains  the  centres  for  the  arm  and  leg. 


FORMS  OF  TYPHOID  FEVEE 
SIMULATING  REMITTENT  MALARIAL  FEVER. 

By  I.  E.  ATKINSON,  M.D., 

PEOFESSOR   OF   MATERIA   MEDICA   AND   THERAPEUTICf,    AND   OF   CLINICAL   MEDICINE,    IN   THE 
UNIVERSITY   OF   MARYLAND. 


The  diagnosis  of  typhoid  fever  is  often  attended  with  especial 
difficulty  in  malarious  localities,  where  it  may  closely  simulate  re- 
mittent malarial  fever.  Nearly  all  physicians  practising  where 
malaria  prevails,  are  in  the  habit  of  treating  cases  that  diifer  in  im- 
portant particulars  from  each  of  these  affections,  and  yet  present 
certain  combined  features  of  both.  These  cases  are  usually  observed 
during  the  late  summer  and  early  autumn  months,  when  both  typhoid 
and  remittent  fevers  most  prevail.  The  concurrence  of  these  two 
fevers  had  long  ago  been  observed,  but  since  the  coining  of  the  term 
"  typho-malarial  fever"  by  the  late  Dr.  J.  J.  Woodward,  in  1863,^  our 
medical  literature  has  been  rather  unduly  burdened  with  its  consider- 
ation. 

It  is  hardly  worth  while  to-day  to  discuss  "  typho-malarial  fever  " 
as  an  integral  affection ;  even  Dr.  Woodward  seems  to  have  been 
misunderstood  in  his  original  definition  of  its  nature,  for  at  the 
International  Medical  Congress  of  1876  he  declared  the  term  to  be 
"  conveniently  applied  to  the  compound  forms  of  fever  which  result 
from  the  combined  influence  of  the  causes  of  the  malarious  fevers  and 
of  typhoid  fever.''  ^  It  must  be  conceded  that  this  combination  of  the 
two  specific  poisons  is  frequently  observed,  but  at  the  same  time  there 
can  be  no  doubt  that  the  widespread  adoption  of  Dr.  Woodward's 
terminology  has  not  been  advantageous,  either  to  the  study  of  the 
diseases  involved  or  to  their  therapeusis ;  for  upon  the  one  hand  there 
is  encouraged  an  indolent  consideration  of  their  complex  symptoms, 

1  Outlines  of  the  Chief  Camp  Diseases  of  tlie  U.  S.  Armies,  1863. 
«  Trans.  Intt-rnat.  Med.  Congress,  Philadelphia,  187G,  p.  3-10. 
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aud  upon  the  other  a  tendency  to  treat  the  malarial  at  the  expense  of 
the  typhoid  elements  of  the  disorder,  usually  to  the  decided  disad- 
vantage of  the  patient. 

It  is  not  my  object,  in  this  paper,  to  consider  that  aspect  of  the 
question  in  which  the  characteristic  symptoms  of  typhoid  fever  exist 
in  combination  with  equally  characteristic  symptoms  of  I'emitteut 
malarial  fever.  It  is  at  once  granted  that  malaria  may  influence 
typhoid  fever,  just  as  it  may  modify  pneumonia,  dysentery,  aud  other 
acute  affections.  Nor  is  it  my  purpose  to  refer  more  than  briefly  to 
those  conditions  occurring  in  malarious  regions,  where  at  the  outset 
symptoms  of  remittent  fever  predominate,  and  not  until  later  give 
place  to  the  characteristic  symptoms  of  typhoid  fever,  and  but  too 
frequently  lead  to  the  disingenuous  diagnosis  that  a  remittent  has 
become  transmuted  to  a  typhoid  fever. 

Nor  shall  I  engage  in  the  discussion  of  that  view  of  the  subject 
which  finds  its  most  distinguished  exponent  in  Loomis,  and  which 
denies  to  typhoid  fever  any  part  in  the  morbid  processes  that  have 
received  wide  recognition  as  *'  typho-malarial  fever,"  and  ascribes  them 
to  a  combination  of  a  malarial  and  a  septic  element,  under  the  title 
of  "  continued  malarial  fever,"  farther  than  to  claim  that  the  history, 
course,  symptomatology,  and  pathology  of  the  affection  so  closely 
resemble  those  of  typhoid  fever,  that  it  is  impossible  to  indicate  any 
feature  differing  from  those  of  the  latter  affection  to  an  extent  greater 
than  can  be  accounted  for  by  a  complicating  malarial  element ;  and, 
furthermore,  that  the  term  "  sepsis,"  in  this  connection,  has  not  suffi- 
cient definiteness.  Within  limits  it  may  satisfactorily  account  for 
anomalous  cases  in  given  localities,  but  it  is  impossible  that  such  a 
septic  influence  should  be  so  widespread  as  to  produce  the  conditions 
under  consideration,  and  yet  fail  to  make  itself  manifest  in  other  than 
malarial  patients. 

Finally,  I  shall  not  discuss  the  theory  that  "typho-malarial  fever" 
is  essentially  malarial,  a  theory  that  has  recently  received  supjiort 
in  Great  Britain,  aud  according  to  which  it  is  a  form  of  malarial 
fever  in  which  intestinal  and  adynamic  symptoms  predominate.' 

Tempting  as  these  subjects  are,  they  are  considered  from  such 
different  standpoints,  and  represent  such  differences  of  opinion,  that 

1  Squirt':  LaiiCKt,  18S7,  I.,  73.    Jagoe  :  Ibid.,  1887,  I.,  119. 
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oue  cau  at  present  hardly  hope  to  reeoucile  them.  Oue  poiut,  at 
least,  is  apparent :  "  typho-malarial  fever,"  hybrid  as  it  is,  is  far 
from  including  any  definite  pathological  series,  but  is  made  to  serve 
as  the  limbo  into  which  writers  crowd  many  groups  of  atypical  cases. 
The  object  of  the  present  paper  is  to  direct  more  especial  attention  to 
a  class  of  cases  of  continued  fever  in  which  the  absence  of  nearly  all 
characteristic  symptoms  except  the  fever  has  influenced  medical  men 
in  malarious  districts,  at  least,  in  assigning  them  to  remittent  malarial 
fever,  and  not  to  typhoid  fever,  to  which  disorder  they  properly 
belong. 

Such  cases  are  commonly  encountered  during  the  late  summer  and 
early  autumn,  though  no  season  is  without  them.  Beginning  abruptly 
with  slight  chill,  or  insidiously,  they  run  the  course  of  remittent  fever 
of  mild  type,  either  with  slight  variation  of  temperature,  or  of  greater 
intensity  wath  well-marked  remissions,  never  passing  into  a  typhoid 
condition,  never  developing  the  characteristic  symptoms  of  typhoid 
fever,  yet  absolutely  uninfluenced  in  their  duration  by  anti-periodic 
treatment,  running  a  course  of  three,  four,  or  even  five  weeks,  and 
terminating  almost  invariably  by  slow  lysis  and  recovery. 

These  cases  are  at  first  almost  always  regarded  as  of  remittent 
malarial  fever.  From  beginning  to  end  they  may  develop  no 
symptom  that  could  not  belong  to  this  disorder,  except  the  persistence 
of  fever  under  strongly  anti-malarial  treatment,  and  the  occasional 
concurrence  of  circumstances  that  point  to  a  typhoid  origin.  There 
is  no  intellectual  cloudiness  or  hebetude  of  expression.  Sleep  is  but 
slightly  disturbed.  The  tongue  remains  moist  and  coated  with  a  thin 
whitish  or  yellowish  fur ;  the  appetite  persists  very  often  in  some 
degree.  There  is  almost  never  epistaxis.  Constipation  is  commonly 
observed,  diarrhoea  very  rarely.  There  are  no  bloody  stools,  no 
tympanites,  no  iliac  tenderness  or  gurgling.  Rose-spots  are  much 
more  often  absent  than  present.  The  patient  can  be  restrained  in  bed 
with  difficulty  or  under  protest.  Slight  enlargement  of  the  spleen 
may  occasionally  be  detected,  but  is  more  frequently  not  observed. 
More  severe  cases,  beginning  more  or  less  abruptly,  develop  primarily 
the  symptoms  of  remittent  fever,  and  diagnostic  doubts  only  arise 
when  the  absolute  resistance  to  anti-periodic  treatment  and  the  gradual 
appearance  of  typhoid  symptoms  excite  suspicions  of  the  incorrectness 
of  the  original  diagnosis.     These  latter  are  the  cases  that,  now  cor- 
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rectly,  again  iucorrectly,  suggesting  the  combined  influence  of  two 
specific  morbific  poisons,  are  dubbed,  by  most  practitioners  in 
malarious  districts,  "  typho-malarial  fever." 

From  my  note-books  I  have  selected  the  following  cases  as  fairly 
representing  the  mild  forms  of  typhoid  fever  to  which  my  paper  has 
reference. 

Case  I. — A  girl,  nine  years  old,  residing  for  the  summer  in  Baltimore 
County,  among  the  hills  overlooking  Lake  Roland,  one  of  the  water  storage 
lakes  of  the  city,  was  taken  sick  July  22,  1884.  The  attack  began  with  lan- 
guor and  headache,  anorexia,  and  nausea.  She  had  no  chill,  but  remained 
languid  and  thoroughly  uncomfortable.  She  was  not  confined  to  her  bed 
until  the  27th,  when  it  became  evident  to  her  mother  that  she  was  unfit  to  be 
about.  I  saw  her  at  midday  on  the  28th.  Her  temperature  was  then  100.6°  F. 
At  9  P.M.  it  was  102.6^  F.  Shs  was  nauseated,  and  vomited  several  times. 
During  the  day  she  had  several  loose  stools,  and  suffered  intensely  from  head- 
ache. She  was  much  debilitated.  Some  pain  was  referred  to  the  epigastrium, 
but  there  was  no  belly-tenderness  to  pressure.  The  tongue  was  coated  with 
thin  white  fur.  The  countenance  was  distressed.  As  soon  as  the  nausea  was 
overcome  by  appropriate  measures,  a  milk  diet  was  instituted,  and  fifteen 
grains  of  quinine  sulphate  in  pills  were  given  in  three  doses  daily.  Diarrhoea 
was  controlled  at  once,  and  was  not  again  present  during  her  illness.  The 
pulse,  temperature,  and,  for  a  time,  the  respiration,  were  systematically  ob- 
served, three  temperature  observations  being  taken  daily  (at  7  a.m.,  and  at  3 
and  9  p.m.),  as  shown  in  Chart  I.  Cinchonism  Avas  quickly  induced,  and 
maintained  for  several  days,  when  the  powerlessness  of  quinine  to  control  the 
fever  was  demonstrated,  and  the  dose  was  diminished  to  six  grains  daily. 
This  was  continued  until  convalescence  was  established,  and  was  the  only 
medication  employed. 

Pain  and  aching  of  the  limbs  was  relieved  by  gentle  friction  and  sjionging. 
There  was  slight  delirium  for  one  or  two  nights  during  the  first  week,  but 
afterward  the  fever  remained  the  only  prominent  symptom.  Splenic  enlarge- 
ment could  not  be  determined.  The  abdominal  and  thoracic  organs  gave  no 
sign  of  disorder.  Rose-sjiots,  iliac  tenderness,  tym])anites,  diarrhcea  (except  as 
noted)  never  developed,  though  assiduously  looked  for.  The  tongue  remained 
furred,  but  was  never  dry,  brown,  or  tremulous.  There  was  no  epistaxis. 
The  skin  remained  rather  dry.  A  slight  degree  of  hebetude  was  noticeable, 
and  did  not  disappear  entirely  until  convalescence  was  established.  The  diag- 
nosis of  typhoid  fever  was  made  from  the  symptoms.  By  the  nineteenth  day 
of  the  disea.se  the  morning  temperature  was  normal,  but  that  of  the  evening 
continued  elevated,  gradually  becoming  lower  until  convalescence  was  estab- 
lished on  the  thirty-first  day. 

Excepting  the  diarrhcea  of  the  first  week,  and  the  slight  hebetude  through- 
out, the  continued  fever  was  the  only  prominent  symptom.  A  most  instructive 
feature  of  the  case  wiis  the  morning  apyrexia,  dating  from  the  nineteenth 
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day.  This  temperature  variation  at  once  suggests,  what  writers  have  described 
as,  the  transition  of  a  remittent  fever  to  an  intermittent.  With  the  hope 
of  preventing  this  evening  exacerbation,  quinine  was  again  pushed  to  pro- 
nounced cinchonism,  but  in  vain.  Morning  apyrexia,  however,  is  a  common 
phenomenon  of  the  hitter  period  of  typhoid  fever,  and  a  disregard  of  this  fact 
is  answerable  for  many  of  the  so-called  relapses  of  this  disease,  especially  in 
private  practice,  where  the  medical  attendant  unwisely  judges  of  the  condi- 
tion of  his  patient  from  a  single  morning  daily  visit. 

Case  II. — On  August  Gth  the  six-year  old  sister  and  rpom-mate  of  my  first 
patient  was  observed  to  have  fever.  She  had  been  somewhat  listless  for  two 
days  previously,  and  had  been  warm,  and  without  appetite.  The  evening 
temperature  on  August  8th  was  102°  Fahr.  Systematic  observations  were 
begun  on  the  9th.     Chart  II.  shows  the  temperature  observations,  and  bears 

Chart  II. 
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out  the  remittent-like  character  of  the  attack  as  shown  by  the  symptoms.  Not 
to  prolong  unduly  the  history  of  this  case,  it  will  suffice  to  say  that,  although 
the  fever  was  pronounced,  there  was  at  no  time  hebetude,  delirium,  diarrhoea, 
abdominal  or  iliac  tenderness,  roseola,  tympanites,  splenic  enlargement,  bron- 
chitis or  epistaxis;  symptoms  that  to  a  greater  or  less  extent  are  expected  in 
typhoid  fever.  The  skin  was  dry,  the  conjunctivae  somewhat  injected,  the 
tongue  moist  and  slightly  coated.  The  child  was  thirsty,  and  always  eager  to 
drink  its  ajjportioned  share  of  milk  at  the  stated  intervals.  She  slept  well  at 
night,  and  during  the  day  was  briglit  and  playful — indeed,  disposed  to  romp. 
Sulphate  of  quinine  was  given  in  daily  doses  of  twelve  grains,  divided  into 
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three  doses,  until  intense  cinchonism  was  induced.  This  effect  was  kept  up 
until  the  fifth  day,  when  its  powerlessness  to  control  the  fever  having  been 
demonstrated,  the  daily  dose  was  reduced  to  six  grains,  and  was  continued 
until  defervescence,  which  occurred  on  the  seventeenth  day.  Upon  the  estab- 
lishment of  convalescence  both  children  were  considerably  wasted. 

No  other  member  of  the  household  was  attacked.  The  sanitary  condition 
of  the  house  gave  no  explanation  of  the  origin  of  the  attacks.  The  drinking 
water  was  pumped  from  a  spring  remote  from  any  contaminating  influence. 
The  ice-house,  however,  had  been  filled  from  a  pond  used  as  a  power  for 
pumping  the  spring  water  to  the  house;  and  this  pond  received  not  only  the 
overflow  water  of  the  cesspool  of  the  house,  but  of  that  of  one  or  two  others 
on  the  neighboring  hillsides.  Upon  discovering  the  source  of  the  ice  supply, 
its  use  was  at  once  discontinued.  During  the  previous  season  one  or  two  cases 
of  "  slow  fever  "  had  occurred  in  the  vicinity. 

It  would  be  difiicult  to  regard  my  second  case  as  other  than  one  of  remit- 
tent fever,  were  it  not  for  its  defiance  of  anti-malarial  treatment  and  the  con- 
currence of  the  first  case,  which  was  sufiiciently  distinctive  of  typhoid  fever. 

Typhoid  fever  in  children,  however,  is  more  often  atypical  than  not,  the 
most  characteristic  symptom  often  failing.  The  resemblance  to  remittent 
fever  is  almost  as  frequently  observed  in  adults,  in  the  milder  forms.  The  fol- 
lowing case  aflFords  an  example: 

Case  III. — G.,  about  twenty-three  years  old,  a  clerk,  unmarried,  tall  and 
slender,  leading  an  active  life,  spending  the  summer  months  in  the  country 
in  a  small  house,  near  which  there  was  an  open  ditch  which  retained  water 
for  several  days  after  rain  storms.  In  previous  years  he  had  had  a  number  of 
attacks  of  malarial  fever,  which  is  occasionally  observed  in  the  neighborhood. 
On  August  28th,  after  having  felt  unusually  well  for  some  time,  he  had  a  chill. 
Continuing  to  feel  badly,  he  called  to  see  me  at  my  oflfice  on  the  succeeding 
day.  He  had  headache,  pain  in  the  back,  and  general  discomfort,  but  retained 
some  appetite ;  his  face  was  flushed,  and  his  tongue  coated ;  his  bowels  had 
been  moved  the  day  previous ;  there  was  no  abdominal  tenderness ;  his  tem- 
perature at  3  o'clock  P.M.  was  102.6°  Fahr.  He  was  told  to  go  to  bed,  which 
he  did  at  the  house  of  a  relative  in  town,  and  took  until  10  o'clock  the  fol- 
lowing morning  forty-two  grains  of  sulphate  of  quinine.  Cinchonism  was  not 
very  pronounced,  however;  a  milk  diet  was  instituted;  the  daily  dose  of  qui- 
nine was  fixed  at  twenty-four  grains.  The  course  of  the  disorder  is  shown  in 
Chart  III. 

September  1.  The  bowels  not  having  been  moved  since  the  27th,  two  seidlitz 
powders  were  given,  one  in  two  hours  after  the  other;  a  slight  action  was  had 
toward  morning;  the  tongue  was  coated  with  a  thin,  whitish  fur;  during  the 
night  he  vomited,  and  had  slight  epistaxis  ;  there  was  some  pain  in  the  back ; 
there  were  no  rose-spots  ;  no  abdominal  tenderness  ;  the  expression  was  bright 
and  the  mind  active;  there  was  no  headache;  the  patient  read  in  bed,  and 
betrayed  interest  in  his  case  and  in  current  topics. 

2d.  Bowels  moved  twice  during  the  night  (from  aperient).  From  this  date 
the  course  was  quite  uniform.     The  tongue  remained  slightly  coated,  but 
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moist ;  constipation  was  obstinate,  and  only  relieved  by  saline  purgatives ;  no 
roseola;  no  iliac  tenderness  or  gurgling  was  observed;  the  urine  contained 
no  albumen  ;  hebetude  or  nervous  symptoms  did  not  develop ;  he  slept  well, 
and  during  the  day  was  comfortable,  reading  diligently ;  his  appetite  was 
good,  but  only  milk  and  beef-tea  were  allowed ;  there  was,  perhaps,  some 
enlargement  of  the  splenic  area  of  dulness. 

Complete  defervescence  took  place  on  September  13th,  or  the  seventeenth 
day  of  the  fever.  Convalescence  seemed  established.  Without  permission 
he  spent  the  21st  at  a  relative's,  but  felt  cold  and  miserable.  On  the  22d,  of 
his  own  accord,  he  took  ten  grains  of  blue  mass  and  two  seidlitz  powders,  and 
the  following  morning  a  dose  of  Hunyadi  water.  This  was  followed  by  violent 
nausea  and  vomiting,  but  by  a  single  stool.  His  temperature  was  now  103°  F. 
He  was  ordered  to  take  twenty-four  grains  of  quinine  daily.  This  was  con- 
tinued until  October  2d,  when  the  daily  dose  was  reduced  to  twelve  grains. 
On  September  26th,  his  bowels  not  having  been  moved  for  several  days,  he 
took  solution  of  the  citrate  of  magnesia,  two  liquid  stools  resulting.  Tongue 
coated  with  thin  white  fur.  Belly  not  at  all  tense,  but  two  roseola-like  spots 
were  detected.  There  was  no  belly  tenderness.  The  temperature  slowly 
declined,  and  became  normal  on  October  7th.  With  a  slight  interval  of 
vesical  tenesmus  with  a  sudden  rise  of  temperature,  recovery  was  uninter- 
rupted though  tardy. 

Ten  days  previous  to  G.'s  illness,  his  younger  brother,  who  had  been  living 
with  him,  had  fjillen  sick,  and  been  attended  in  the  country  by  Dr.  R.  W. 
Erickson,  of  Elkridge  Landing,  Howard  County.  He  had  a  typical  and  severe 
attack  of  typhoid  fever,  and  had  a  protracted  convalescence.  It  proved 
impossible  to  ascertain  the  source  of  infection  of  these  young  men. 

My  note  books  contain  a  number  of  similar  cases,  and  my  clinical 
experience  has  included  a  large  number ;  indeed,  not  a  year  passes 
that  they  are  not  brought  to  my  notice,  both  in  my  own  jiracticc  and 
in  that  of  medical  acquaintances. 

There  are  few  diseases  that  are  more  distinctly  marked  by  charac- 
teristic features  than  typhoid  fever,  and  although  one  or  more  signs 
are  absent  iu  many  cases  of  moderate  severity,  enough  may  be  iden- 
tified to  make  an  easily  recognizable  picture.  So  inconstant  are  the 
separate  typical  symptoms,  however,  that  Liebermeister  has  confessed 
that  in  typhoid  fever  we  have  not  a  single  pathognomonic  sign. 
While  this  inconstancy  is  generally  recognized,  there  is  not  a  general 
realization  of  the  mildness  with  which  the  disorder  very  frequently 
pursues  its  course.  "  Walking  typhoid,"  the  ti/phws  ambulatorius  of 
the  Germans,  though  usually  considered  a  rare  form,  is,  in  fact,  a  very 
common  one.     The  cases  which   declare  themselves  by  the  sudden 
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development  of  alarming  or  fatal  symptoms  probably  form  but  a 
small  proportion  of  the  whole  number. 

"We  have  had  to  modify  many  of  our  views  concerning  this  disease. 
Though  no  less  an  authority  than  Wunderlich^  declared  that  a  disease 
in  a  child  or  adult  under  middle  age,  in  which,  between  the  fourth 
and  sixth  days,  the  evening  temperature  does  not  reach  39.5°  C 
(103.1°  F.),  is  not  typhoid,  we  now  know  that  he  is  far  from  speaking 
correctly,  even  for  severe  forms  of  the  disease.  Strabe  noted  fourteen 
cases  during  the  whole  course  of  which  a  normal,  at  times  a  sub- 
normal, temperature  was  observed.  In  these  cases  the  accompanying 
symptoms  established  the  diagnosis  beyond  a  doubt.^  Frantzel,^  in 
more  than  one  hundred  cases  of  severe  typhoid  fever,  treated  in  the 
field-hospital  during  the  late  Franco-Prussian  As^ar,  observed  forty-one 
cases  in  whom  the  temperature  did  not  reach  39°  C.  (102.2°  F.).  In 
three  of  these  it  never  attained  37.3°  C.  (99.14°  F).  These  were  all 
severe  cases.  Strabe's  mortality  was  14.1  per  cent.,  that  of  Frantzel 
39  per  cent,  for  the  forty-one  cases. 

In  mild  forms  of  the  fever  the  frequent  occurrence  of  but  slightly 
elevated  temperature  is  not  at  all  uncommon,  and  is  widely  admitted. 
Liebermeister  noted,  at  Basle,  affections  which  ran  their  courses  with- 
out fever,  and  yet  could,  with  good  reason,  be  referred  to  typhoid 
infection.  Loomis,  in  linking  the  "mild  type"  of  cases  of  typhoid 
fever  with  the  "  walking  type,"  states  that  the  eruption  appears  in 
them  early,  and  is  scanty  and  brief,  and  that  diarrhoea  is  present  in 
most  cases.  This  description  undoubtedly  suits  many  of  our  cases  in 
Baltimore  as  elsewhere,  but  there  is  a  large  class,  certainly  typhoid 
in  character,  in  which  constipation  is  the  rule,  and  rose-spots  are 
decidedly  exceptional.  Indeed,  these  two  symptoms  are  much  less 
constant  in  well-defined  though  mild  typhoid  fever  than  many  of  our 
writers  would  lead  us  to  conclude.  Liebermeister,  in  one  hundred 
patients  in  whom  the  fever  never  exceeded  104°  F.,  and  in  many 
102.5°  F.,  and  in  whom  the  course  was  markedly  shortened,  observed 
roseola  in  but  twenty-one,  diarrhoea  in  forty-one,  while  splenic 
enlargement  was  observed  in  seventy-one.*  He  has  also  reported 
from  his  hospital  service  many  cases  entered  as  febrile  and  afebrile 

1  Medical  Thermometry.     The  Sydenham  Sop.  Trans.,  1871,  \i.  29,3. 

2  Berlin,  kliu.  Wochenschr.,  1871,  No.  30. 

3  ZeitHchr.  f.  Ijlin.  Med.,  1881,  p.  226. 
*  Ziemssea's  Cyclop.,  vol.  i.  p.  120. 
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abdominal  catarrh,  which  he  attributes  to  typhoid  infection.  A  num- 
ber of  writers  liave  made  similar  observations. 

lu  two  admirable  papers,  one  entitled  "On  the  Diagnosis  of  Mild 
Cases  of  Typhoid  Fever,"  etc.,'  the  other  "  On  the  Mild  Forms  of 
Continued  Fever,"  etc.,^  Dr.  W.  W.  Johnston,  of  Washington,  has 
described  these  forms  of  typhoid  fever  with  so  much  faithfulness  and 
skill  that  I  should  hesitate  to  present  my  own  views  upon  what  may 
by  many  be  considered  as  already  demonstrated,  were  it  not  that 
many  observers,  in  malarial  districts  especially,  persist  in  regarding 
them  examples  of  " typho-malarial "  and  "remittent  malarial  fever." 
Malaria  often  complicates  typhoid  fever,"  but  it  oftener  happens  that 
its  presence  is  assumed  unjustifiably.  The  mental  bias  is  often  so 
strongly  pronounced  in  favor  of  malaria,  that  even  the  strongest 
evidence  fails  to  prevail  against  it. 

Remittent  malarial  fever  is  so  simulated  by  the  cases  under  dis- 
cussion that  the  diagnosis  must  wait  upon  the  crucial  test  of  treatment. 
It  is  true,  that  all  writers  admit  that  occasionally  antiperiodic  remedies, 
generally  efficient,  fail  to  control  the  malarial  paroxysm.  This  occurs 
especially  in  many  cases  of  pernicious  fever,  and  in  certain  adynamic 
remittents  where  profound  systemic  disturbance  is  apparent :  but  in 
the  milder  forms  of  remittent  fever  that  correspond  to  the  milder  form 
of  typhoid  fever,  the  behavior  of  the  individual  under  quinine  prac- 
tically settles  the  question.  If  the  full  influence  of  the  anti-periodic 
has  been  exerted  for  four  or  five  days,  or  a  week,  without  the  desired 
result,  the  diagnosis  of  typhoid  fever  becomes  justifiable,  and  the 
prognosis  may  be  made  with  a  high  degree  of  confidence. 

Not  often  earlier  than  the  end  of  the  second  or  later  than  the  fourth 
or  fifth  Aveek  the  fever  will  terminate  by  gradual  lysis,  rarely  by 
crisis.  This  will  be  the  almost  constant  result.  I  have  never  seen  a 
patient  die  in  whom  the  disease  took  the  course  indicated,  and  who 
was  submitted  to  proper  control.  There  are  exceptions  to  the  rule, 
however.  Dr.  Johnston  has  given  a  most  interesting  history  of  a  case 
of  very  mild  ty})hoid  fever,  of  the  atypical  character  to  which  I  refer, 
suddenly  developing  fatal  complications. 

The  occasional  occurrence  of  death  in  cases  of  "  walking  typhoid  " 
also  shows  that  even  the  mildest  cases  are  not  without  danger.    Tiiese 

1  Amer.  Journ.  Med.  Sci.,  Oct.  1875.  a  Ibid.,  Oct.  1882. 
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cases,  however,  have  the  disadvautage  that  they  often  elude  observa- 
tion and  incur  too  often  the  dangers  of  complications  from  a  persistence 
of  those  influences  that  tend  to  participate  them.  Yet,  unquestion- 
ably, very  many  of  the  cases  of  "walking  typhoid"  never  develop 
alarming  symptoms,  and  are  never  recognized,  the  patient  probably 
never  interrupting  his  daily  work.  Doubtless  many,  in  mild  degree, 
display,  upon  examination,  the  more  characteristic  signs  of  typhoid 
fever,  diarrhcea,  rose-spots,  enlarged  spleen,  etc.,  but  it  is  quite  certain 
that,  in  not  a  small  number,  these  signs  fail  to  be  discovered.  They 
are  also  absent  in  a  large  proportion  of  those  cases  of  typhoid  fever 
which  have  been  the  subject  of  this  paper,  and,  in  consequence  of 
their  absence,  the  true  nature  of  the  disease,  is  often  unrecognized, 
and  the  pathological  responsibility  thrown  upon  "  febricula,"  "  simple 
continued  fever,"  "gastric  fever,"  "bilious  remittent  fever,"  "remit- 
tent malarial  fever,"  etc.  From  beginning  to  end  they  lack  the  most 
characteristic  symptoms  of  typhoid  fever,  and  should  be  diagnosti- 
cated from  the  persistence  of  fever,  its  defiance  of  specific  treatment, 
and  the  occasional  demonstration  of  their  dependence  upon  the  typhoid 
principle. 

For  the  future  it  is  quite  safe  to  predict  that  a  solution  of  diag- 
nostic difficulties  will  be  attained  often  through  the  rapidly  increasing 
knowledge  derived  from  bacteriological  research  and  culture  observa- 
tions. 


DISCUSSION, 


Dr.  William  H.  Draper,  New  York. 

I  have  listened  with  pleasure  to  the  paper  of  Dr.  Atkinson,  especially 
because  it  confirms  in  a  way  I  hardly  expected,  considering  that  the  author 
practises  in  a  more  malarial  region  than  New  York,  the  conclusion  to  which 
I  came  some  time  ago  in  reference  to  so-called  typho-malarial  fever,  and  that 
is  that  this  hybrid  disease  does  not  exist.  My  experience  with  continued 
fever  has  been  pretty  large,  and  I  am  sure  that  in  New  York  we  do  not  often 
see  cases  of  remittent  or  continued  paludal  fever  which  can  seriously  embar- 
ra.ss  us  in  the  diagnosis  of  typhoid  fever.  I  certainly  do  not  see  such  cases, 
and,  as  far  as  I  am  familiar  with  the  experience  of  other  practitioners,  cases 
of  remittent  fever,  which  could  easily  be  confounded  with  typhoid  fever,  are 
not  common.     The  cases  of  remittent  fever  which  are  seen  in  New  York  are 
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chiefly  imported  from  the  southern  ports.  They  are  cases  which  often  pre- 
sent more  or  less  distinctly  the  characteristics  of  pernicious  fever.  Yet  the 
fallacy  still  prevails  in  New  York  that  a  great  many  cases  of  typhoid  fever 
are  cases  of  remittent  fever.  I  believe  that  sometimes,  at  least,  the  reason  of 
this  is,  that  the  physician  in  treating  a  case  of  continued  fever  dreads  to  use 
the  term  typhoid  out  of  consideration  for  the  patient  or  the  family.  He  begins 
by  calling  it  a  case  of  remittent  fever  and  treats  it  as  such,  until  the  continued 
high  temperature,  uninfluenced  by  quinine,  the  persistent  diarrhoea,  the  occur- 
rence of  hemorrhage  or  of  perforation  of  the  intestines,  call  attention  to  the 
fact  that  he  has  been  dealing  with  a  case  of  typhoid  fever  from  the  beginning. 

I  think  that  the  diagnosis  of  typhoid  fever,  in  cases  where  the  pyretic  ele- 
ment is  pronounced,  and  it  is  only  in  such  cases  that  a  differentiation  from 
remittent  fever  will  be  required,  can  usually  be  made  in  the  first  week  by 
attention  to  the  characteristic  course  of  the  fever.  It  is,  as  we  know,  a  course 
marked  by  daily  increments  of  fever  what  may  be  called  diminishing  remis- 
sions. This  stadium  incrementi  is  pretty  generally  recognizable.  In  the 
second  week  we  observe  the  acme  of  the  fever  in  which  the  temperature 
ranges  high,  and  the  remissions  are  slight  and  irregular.  The  stadium  decre- 
menti,  which  is  a  reversal  of  the  course  of  the  fever  in  the  first  week,  is  also 
characteristic,  so  that  it  seems  to  me  that  by  careful  observation  of  the  course 
and  duration  of  the  fever  alone,  we  may  avoid  the  error  of  confounding 
typhoid  with  remittent  fever. 

There  is  another  point,  however,  in  the  diagnosis  of  typhoid  fever  which 
seems  to  me  valuable  in  its  ditferentiation  from  other  fevers,  and  that  is  the 
peculiarity  of  the  nervous  symptoms.  The  cerebro-spinal  symptoms  of  typhoid 
fever,  the  mental  and  physical  hebetude,  are  certainly  characteristic  and  very 
unlike  those  of  intermittent  or  remittent  f^ver. 

Dr.  Atkinson  has  spoken  of  the  use  of  quinine  as  an  aid  in  the  diagnosis 
of  typhoid  fever.  My  own  experience  confirms  that  of  many  others  with 
reference  to  the  valuelessness  of  quinine  as  an  antipyretic  in  typhoid  fever. 
Unless  used  in  very  large  doses,  as  Liebermeister  uses  it,  so  as  to  produce  its 
collapse  effects,  it  seems  to  me  that  it  is  useless  for  controlling  the  pyrexia  in 
typhoid  fever,  and  only  increases  the  discomfort  of  the  jjatient.  Dr.  Atkin- 
son says  that  if  quinine  does  not  succeed  in  the  course  of  five  or  six  days  in 
reducing  the  fever,  we  may  conclude  that  we  have  to  deal  with  a  continued 
fever  of  the  nature  of  typhoid.     This,  I  think,  is  practically  true. 

Dr.  Johx  Guiteras,  Charleston. 

I  should  look  at  these  cases  somewhat  diffierently  from  what  Dr.  Atkinson 
has  done.  I  have  had  the  opportunity  of  studying  these  continued  fevers  in 
the  North  and  in  the  South,  and  I  have  come  to  conclusions  different  from 
those  presented  by  the  author.  I  would  note,  in  the  first  place,  that  the  author 
in  the  general  description  of  this  fever  calls  attention  to  the  fact  that  it  is 
characterized  by  an  absence  of  all  of  the  symptoms  of  typhoid  fever.  I  think 
that  he  states  it  in  almost  those  very  words;  and  when  he  comes  to  describe 
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the  symptoms  present,  we  find  that  indeed  this  is  the  case,  for  all  the  symp- 
toms except  the  continued  fever  are  absent.  This  is  a  strong  argument  against 
the  disease  being  typhoid  fever.  We  all  meet  with  exceptional  cases.  In 
one  case  of  typhoid  fever,  I  made  the  diagnosis  of  obstruction  of  the  bowel. 
The  patient  died  of  peritonitis,  without  any  fever,  after  being  under  observa- 
tion four  or  five  days,  and  at  the  post-mortem  I  found  the  lesions  of  typhoid 
fever  without  perforation.  This  was  a  very  exceptional  case.  I  cannot  cite 
many  cases  of  that  kind.  Dr.  Atkinson,  however,  presents  a  large  number  of 
exceptional  cases.  In  his  field  of  observation  the  number  is  larger  than  it  is 
in  Philadelphia.  If  Dr.  Atkinson  would  go  still  further  South,  he  would  find 
the  number  of  these  exceptional  cases  growing  so  large  that  he  would  have  to 
call  true  typhoid  fever  the  exception.  These  cases,  then,  deserve  to  be 
classified  as  an  entirely  distinct  group,  and  to  my  mind  must  be  recognized 
as  a  distinct  disease.  I  have  examined  some  of  these  cases  of  prolonged  fever 
of  Southern  countries,  post-mortem,  and  have  failed  to  find  the  lesions  of 
typhoid  fever ;  I  therefore  think  that  my  conclusion  in  regard  to  these  cases 
is  a  correct  one.  The  further  South  we  go,  the  more  frequently  we  shall  find 
that  there  is  a  certain  fever  which  is  recognized  as  peculiar  to  the  region. 

This  fever  has  received  different  names  according  to  the  locality  in  which 
it  occurs,  and  according  to  the  views  of  the  physicians  practicing  in  that 
locality.  In  Florida,  it  is  called  Florida  fever ;  in  the  Carolinas,  it  is  called 
country  fever ;  in  the  army  of  the  United  States  it  was  called  typho-malarial 
fever;  in  tropical  countries  it  has  received  the  name  of  fievre  inflammatoire. 
There  are  cases  of  short  and  of  long  duration.  In  the  American  tropics  the 
cases  of  short  duration  often  raise  the  question  of  a  differential  diagnosis  with 
yellow  fever.  The  cases  of  long  duration  often  go  by  the  name  of  typhoid 
fever  of  the  Creoles,  under  the  err.oneous  supposition  that  true  typhoid  fever 
does  not  exist  in  the  tropics.  But  I  have  seen  perfect  examples  of  the  disease 
in  those  latitudes,  and  I  have  found  the  post-mortem  lesions.  I  think  that 
it  will  be  found,  in  carefully  studying  the  cases  described  under  these  various 
names,  that  this  group  consists  of  three  different  diseases.  At  the  one  end  we 
have  certain  forms  of  malarial  fever  which  will  not  yield  to  quinine — and 
there  are  a  good  many  malarial  fevers  which  will  not  yield  to  quinine.  At 
the  other  end,  we  have  cases  of  typhoid  fever.  Between  these  two  groups,  we 
have  the  fever  so  carefully  described  by  Dr.  Atkinson  in  his  paper  to-day. 
This  fever  prevails  to  a  great  extent  in  subtropical  America,  and  careful 
records  of  its  existence  can  be  found  throughout  the  South.  There  is  an  able 
paper,  published  by  Dr.  Humphries,  of  Texas,  in  the  Nashville  Medical  Journal. 
Dr.  Matas,  in  a  paper  in  the  New  Orleans  Medical  Journal,  gives  a  careful 
description  of  the  disease.  I  have  myself  published  two  papers  describing 
the  same  fever. 

My  opinion,  that  this  fever  is  neither  typhoid  nor  malarial  is  very  decided. 
I  shall  not  dwell  much  upon  the  points  of  differential  diagnosis  from  malarial 
fever ;  and  as  regards  typhoid  fever,  I  leave  the  distinction  to  the  history  of 
Dr.  Atkinson's  cases.  I  would  place  this  disease  in  a  group  under  the  name 
of  functional  fevers.     Here  belong  the  ephemeral  and  the  simple  continued 


DISCUSSION.  223 

fever,  which  may  be  set  up  by  an  excessive  demand  made  upon  one  or  more 
of  the  important  functions  of  the  body.  An  excessive  demand  upon  the  brain 
functions  may  give  rise  to  a  functional  fever  which  may  become  continued. 
An  excessive  demand  upon  the  sexual  functions,  or  the  digestive  functions, 
may  give  rise  to  functional  fevers.  In  the  long  summer  of  the  tropics,  it  is 
very  probable  that,  notwithstanding  the  increased  means  of  heat  elimination, 
there  must  be  an  excessive  demand  upon  the  heat  inhibitory  centre,  and  the 
fever  in  question  is  a  manifestation  of  a  paretic  condition  of  the  said  centre. 
I  have,  therefore,  called  this  affection  continued  thermic  fever.  I  do  not 
pretend  to  insist  upon  a  theory  of  pathogenesis  so  imperfectly  elaborated,  but 
I  do  insist  that  we  have  here  to  deal  with  a  distinct  genus  of  fever. 

As  Dr.  Atkinson  has  said,  the  disease  generally  commences  suddenly,  pre- 
ceded by  an  initial  chill  which  is  often  slight.  This  continued  fever  resembles 
in  the  suddenness  of  its  onset  and  in  the  rapid  passage  from  a  condition  of 
health  to  one  of  fever,  the  malarial  affections,  and  it  is  not  so  easy  to  separate 
it  from  them  as  from  typhoid  fever.  It  will,  however,  be  found  that  in  the 
great  majority  of  cases  this  fever  tends  to  run  a  continued  and  irregular  course 
without  any  evidences  of  periodic  intermission  until  the  end  of  the  disease, 
when  I  consider  it  a  characteristic  of  this  affection  that  the  temperature 
becomes  remittent  or  intermittent.  It  does  not  begin  as  an  intermittent  fever, 
but  develops  suddenly  as  a  continued  fever.  We  must  further  decide  against 
the  malarial  origin  of  this  disease,  from  the  fact  that  it  prevails  in  localities 
where  malaria  does  not  exist,  as  in  Key  West.  Another  important  fact  is 
that  the  affection  does  not  yield  to  quinine.  Nor  are  these  cases  followed  by 
the  symptoms  of  malarial  cachexia.  They  terminate  in  rapid  recovery. 
There  is  no  enlargement  of  the  spleen. 

There  is  reason  to  hope  that  before  long  a  knowledge  of  the  microorganisms 
of  malaria  and  typhoid  fever  will  enable  us  to  show  the  distinct  generic 
character  of  the  fever  under  consideration. 

Dr.  a.  Jacobi,  New  York. 

I  have  naturally  been  much  interested  in  the  remarks  and  statements  to 
which  we  have  been  listening.  I  am  particularly  struck  by  the  remarks  of  Dr. 
Guiteras  referring  to  the  results  of  his  post-mortem  examinations.  He  states 
that  in  a  number  of  these  cases  he  did  not  find  the  post-mortem  appearances 
of  typhoid  fever.  These  cases  were  undoubtedly  not  typhoid  fever,  and  that 
is  all  that  we  can  say  of  them.  In  regard  to  typhoid  fever,  and  the  difficulty  of 
its  diagnosis,  I  think  that  I  shall  have  to  agree  with  Dr.  Atkinson  and  his  paper. 
A  little  more  than  ten  years  ago  I  wrote  a  paper  on  typhoid  fever  in  chil- 
dren, which  was  published  in  the  New  York  Record.  A  few  years  ago  I  wrote 
a  paper  on  the  same  subject  which  appeared  in  the  Archives  of  Pediatrics  for 
March,  1885.  These  papers  were  not  the  result  of  recent  observations  only, 
but  they  were  based  upon  observations  during  the  preceding  twenty  or  thirty 
years,  during  which  time  I  had  seen  a  large  number  of  cases  similar  to  those 
observed  by  Dr.  Atkinson.     Even  my  observations  were  not  absolutely  new. 
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In  1844,  Friedrich  wrote  a  monograph  on  tyj^hoid  fever  in  children,  in  which 
he  described  cases  of  the  exact  nature  of  those  referred  to  by  Dr.  Atkinson. 
Such  cases  occur  every  year  in  a  large  practice.  In  the  literature  of  the  Ger- 
mans, the  English,  and  also  the  French,  a  certain  number  of  symptoms  are 
claimed  for  typhoid  fever  of  the  adult,  as  indispensable.  We  all  know  them. 
Very  exceptionally  one  of  these  symptoms  is  wanting.  In  this  country  it  is 
different.  A  large  number  of  typhoid  cases,  amongst  adults  even,  look  exactly 
like  those  described  by  Dr.  Atkinson.  Very  frequently,  for  instance,  do  we 
miss  diarrhcea. 

It  has  been  claimed  that  typhoid  fever  of  children  is  in  its  anatomical  and 
clinical  features,  different  from  typhoid  fever  of  adults.  In  children  we  often 
find  many  of  the  symptoms  wanting.  The  erui)tion  will  be  absent,  the 
diarrhoea  absent,  the  bronchial  symptoms  absent.  What  is  left?  Nothing 
but  a  sort  of  indefinite  fever,  which  you  cannot  diagnose  for  weeks.  After 
two  weeks,  as  the  fever  must  have  an  explanation,  and  as  it  cannot  be 
accounted  for  by  any  other  disease,  we  conclude  that  it  is  typhoid  fever.  I 
think  that  in  a  large  number  of  cases  we  cannot  make  our  diagnosis  except 
by  exclusion,  except  by  the  use  of  a  diagnostic  sign,  to  which  I  shall  refer  in 
a  few  minutes.  To  say  that  when  we  cannot  break  the  fever  by  quinine,  con- 
tinued for  five  or  six  days,  that  it  is  typhoid,  is  a  mistake.  There  are  many 
cases  of  remittent  fever  which  will  not  be  broken  by  quinine.  Two  years 
ago  I  saw  a  man,  thirty  years  of  age,  who  had  very  high  fever;  he  had 
been  under  treatment  for  a  week  and  a  half,  and  had  taken  thirty  or  forty 
grains  of  quinine  every  day.  About  the  twelfth  day  he  had  a  severe  hemor- 
rhage from  the  bowels.  Undoubtedly  the  diagnosis  of  typhoid  fever  was 
justified.  Quinine  in  large  doses  was  continued,  but  the  fever  did  not  go 
down,  but  remained  until  the  end  of  the  month.  In  the  fifth  week  he 
developed  two  daily  chills  and  two  daily  perspirations.  This  lasted  ten  days, 
and  then  he  had  one  daily  chill.  He  then  lost  the  chill,  enlarged  spleen,  and 
so  on.  In  that  case  there  was  a  complication  of  typhoid  fever  and  malaria, 
one  following,  or  combined  with,  the  other.  I  should  not  say  that  in  every 
case  the  administration  of  quinine  will  give  a  conclusive  solution  of  the 
problem.  We  are  not  dealing  with  the  simple  cases.  We  speak  of  the  excep- 
tional cases.  Not  infrequently  do  I  find  cases  of  typhoid  fever,  even  such  as 
are  not  injudiciously  broken  up  by  the  administration  of  antipyrine,  thallin, 
kairine,  and  so  on,  that  do  not  run  the  regular  course  described  in  the  books. 
I  see  cases  which  do  not  have  the  ascending  increase  that  we  see  described. 
Typhoid  fever  may  commence  all  at  once,  remain  unchanged  for  some  time, 
and  then  convalescence  set  in. 

As  far  as  anatomical  appearances  go,  I  will  say  that  in  the  mild  cases  in 
children,  in  which  the  diagnosis  can  only  be  made  by  exclusion,  when  you 
have  the  case  on  the  post-mortem  table  you  find  the  lesions  of  typhoid  fever 
in  the  intestine.'     I  have  published  the  report  of  cases  where  there  was  per- 

1  Thus  I  found  Peyer'e  patches  greatly  swelled  and  infiltrated  in  the  body  of  a  baby  that  was  taken 
with  typhoid  fever  on  the  ninth  day,  and  died  on  the  sixteenth  day  of  her  life. 
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foration  and  death  with  no  diarrhoea.  One  of  them  was  a  girl  of  eleven  years. 
They  were  mild  cases,  which  had  been  diagnosed  as  typhoid  fever,  and  had 
been  watched  in  the  hospital.  There  had  never  been  a  liquid  stool,  and  still 
perforation  occurred.  There  is  certainly  a  great  deal  of  difficulty  in  the 
diagnosis  of  some  cases  of  typhoid  fever. 

I  have  heard  no  allusion  to  a  diagnostic  test  which  has  helped  me  in  a  large 
number  of  cases,  that  is,  Ehrlich's  urine  test.  I  do  not  know  whether  it  is 
generally  known  or  not,  but  it  is  pretty  conclusive  and,  in  the  doubtful  cases, 
it  has  frequently  given  me  a  diagnosis  when  nothing  else  would,  or  has  con- 
firmed the  diagnosis.     The  test  consists  of  the  following  solutions : 

I.  Sodium  nitrite,  1  part ;  water,  200  parts. 

II.  Sulfanilin  acid,  5  parts ;  concentrated  muriatic  acid,  50  parts ;  water, 
1000  parts. 

These  solutions  are  to  be  mixed  in  the  proportion  of  1.2  parts  of  the  first 
to  50  parts  of  the  second,  and  equal  parts  of  this  mixture  and  urine  are 
mixed.  This  produces  hardly  any  discoloration.  If  to  this  is  added  gradu- 
ally some  aqua  ammonia,  in  normal  urine,  there  will  be  only  a  slight  dis- 
coloration, but  in  the  urine  of  typhoid  fever  there  will  appear  in  a  short  time 
a  dark,  deep  red  (maroon)  purple  discoloration.  This  test  cannot  be  applied 
in  the  first  two  or  three  days  of  the  disease.  It  generally  lasts  until  the 
fifteenth  or  eighteenth  day.  In  almost  every  case  it  was  conclusive.  It 
should,  however,  be  stated  that  in  cases  of  acute  miliary  tuberculosis,  the  same 
reaction  has  been  found,  but  we  are  not  now  speaking  of  the  differential 
diagnosis  of  typhoid  fever  from  miliary  tuberculosis,  but  from  malaria.  There 
are  certain  cases  of  typhoid  fever  which  can  be  diagnosed  with  difficulty 
only.  These  cases  are  more  frequent  among  children  than  among  adults 
(although  they  are  often  found  in  adults).  They  are  more  frequent  in  adults 
in  this  country  than  in  Europe.  I  admit  that  it  is  difficult  to  diagnose  them 
from  malaria,  and  sometimes  from  simple  catarrhal  fever,  which  may  last 
six  or  seven  days  and  then  terminate  abruptly. 

Dr.  W.  W.  Johnston,  Washington. 

There  is,  I  think,  no  subject  of  greater  importance  than  that  which  has 
been  so  well  presented  by  Dr.  Atkinson.  Anything  that  will  aid  us  in  the 
early  diagnosis  and  the  early  application  of  treatment  in  typhoid  fever  is  of 
great  value. 

There  is  one  point  which  Dr.  Guit^ras  has  omitted  to  take  into  considera- 
tion, and  that  is,  that  typhoid  fever  has  a  wide  geographical  distribution  and 
variation  in  different  localities.  There  is  perhaps  no  disease  which  has  a 
larger  distribution.  It  is  reasonable  to  suppose  that  the  typhoid  fever  of 
India  and  of  Kamtschatka  will  present  different  phenomena  during  its  course, 
and  the  typhoid  fever  which  he  sees  in  the  South  may  be  quite  different  from 
that  which  we  see  here.  The  distribution  of  fevers  is  also  constantly  changing. 
It  is  a  well-known  fact,  in  places  where  malarial  fevers  have  prevailed  largely, 
that  as  cities  grew  and  drainage  has  improved,  the  malarial  fevers  have  dis- 

15 


226  DISCUSSION. 

appeared  and  typhoid  fever  has  taken  their  place.  This  has  been  observed 
in  London,  and  in  Wasliington  it  has  also  been  noted.  Where  malarial  fever 
prevailed  twenty  years  ago,  there  is  now  no  malaria.  A  few  years  ago,  I  read 
a  paper  before  the  Medical  Society  of  Washington,  calling  attention  to  the 
fact  that  malarial  fever  was  believed  to  be  a  cause  of  death  by  many  practi- 
tioners. There  were  as  many  deaths  reported  from  malarial  fever  as  from 
typhoid  fever.  Last  year  there  were  reported  128  deaths  from  typhoid  fever, 
an  increase  of  four  over  the  previous  year.  The  deaths  from  typho-malarial 
fever  were  given  as  17,  a  decrease  of  13  from  the  previous  years.  Malarial 
fevers,  usually  remittent  and  intermittent,  were  charged  with  54  deaths,  a  de- 
crease of  24  from  the  preceding  year.  While  typhoid  fever  is  increasing,  mala- 
rial fevers  are  decreasing  as  recorded  causes  of  death.  I  believe  this  is  due 
in  part  to  an  actual  decrease  in  malarial  fevers  as  well  as  to  a  change  in  the 
mind  of  the  medical  profession.  I  have  not  seen  a  death  from  malarial  fever 
in  ten  years,  and  except  in  the  outlying  districts,  I  do  not  think  that  it  exists 
as  a  cause  of  death  at  all. 

As  regards  the  symptomatology  of  these  anomalous  cases,  those  which  I 
have  observed  can  be  arranged  in  groups.  Certain  cases  have  all  the  typical 
symptoms  of  tyi)hoid  fever;  others  have  a  few  or  one  only  of  these  symptoms, 
as  diarrhoea,  rose-spots,  or  tympanites;  in  other  cases,  every  one  of  these 
symptoms  is  wanting  and  only  fever  remains,  but  this  fever  retains  its  charac- 
teristic curve.  I  see  no  reason,  therefore,  looking  at  these  cases  clinically, 
for  saying  that  those  which  have  the  fever  curve,  the  fever  history,  and  th  e 
duration  of  the  fever  precisely  like  the  typical  cases,  are  not  to  be  called  cases 
of  typhoid  fever.  From  my  observation,  I  would  say  that  it  is  not  necessary 
to  fix  on  any  height  of  temperature  as  necessary  for  typhoid  fever.  Any  tem- 
perature-curve, provided  it  conforms  to  the  type,  is  characteristic  of  typhoid 
fever.  The  highest  temperature  may  not  exceed  100.5°.  These  arguments 
would,  of  course,  go  for  nothing,  unless  supported  by  pathological  observa- 
tions. On  several  occasions  I  have  had  the  opportunity  of  making  autopsies 
in  cases  which  had  been  diagnosed  and  treated  as  remittent-malarial  fever, 
and  in  every  one  of  them  the  lesions  of  typhoid  fever  were  found.  A  short 
time  since,  I  saw  in  consultation,  a  case  in  which  there  was  a  difference  of 
opinion,  for  fever  was  the  only  symptom  present.  The  child  recovered.  A 
few  days  after  convalescence  set  in  the  child  was  taken  with  a  sudden  intes- 
tinal hemorrhage  and  died  in  a  short  time.  At  the  autopsy  an  unhealed  ulcera- 
tion and  perforation  were  found.  These  cases  have  occurred  so  frequently  and 
seem  to  point  so  much  in  one  direction,  that  I  think  there  can  be  doubt  that 
pathological  study  supports  the  idea  that  typhoid  fever  does  not  require  for 
its  diagnosis  the  presence  of  numerous  symptoms,  and  that  the  one  symptom, 
fever,  is  the  only  one  that  may  be  considered  necessary. 

If  these  views  were  more  generally  recognized,  it  would  tend  to  break  up 
the  habit  that  patients  have  of  treating  themselves  for  malarial  fever  when 
they  have  typhoid  fever,  and  thus  avoiding  what  is  often  a  fatal  delay.  In 
the  second  place,  it  would  induce  us  to  i)ut  our  anomalous  cases  at  once  to 
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bed  without  waiting  for  further  developments,  and  to  treat  them  as  cases  of 
typhoid  fever  from  the  start. 

Dr.  Reginald  H.  Fitz.  Boston. 

As  bearing  on  the  difficulty  in  the  diagnosis  of  typhoid  fever,  especially  in 
the  early  stages,  I  would  refer  to  a  number  of  cases  which  recently  presented 
themselves  in  Boston,  under  peculiar  circumstances.  The  differential  diag- 
nosis lay  between  typhus  and  typhoid  fever.  The  patients  were  Irish  emi- 
grants, who  landed  from  a  steamship  after  a  voyage  of  twelve  days.  Within 
thirty-six  hours  after  the  arrival  of  the  steamer  the  symptoms  made  their 
appearance.  A  number  of  the  patients  were  admitted  to  the  Massachusetts 
General  Hospital,  others  to  the  Boston  City  Hospital,  and  a  large  number  of 
cases  were  scattered  about  the  country.  The  total  number  was  about  sixty. 
An  analysis  of  the  various  symptoms  in  a  considerable  number  of  cases  w^as 
made,  with  the  view  of  diti'erentiating  between  typhus  and  typhoid  fevers. 
So  far  as  range  of  temperature,  splenic  enlargement,  abdominal  distention, 
iliac  gurgling  and  tenderness,  and  the  character  of  the  eruption  were  con- 
cerned, there  was  in  no  one  case  sufficiently  characteristic  evidence  to  enable 
a  diagnosis  to  be  established  with  absolute  certainty,  when  the  entire  series  of 
cases  was  kept  in  record,  as  well  as  the  place  and  manner  of  the  outbreak. 
The  result  of  this  examination  was  to  regard  these  as  cases  of  probable  typhoid 
fever.  In  the  further  development  of  the  disease  this  probability  became 
more  definitely  established. 

The  first  fatal  case  occurred  during  the  third  week,  in  Portland,  Maine. 
The  post-mortem  examination  was  said  to  show  the  characteristic  lesions  of 
typhoid  fever.  Within  a  day  or  two  of  the  announcement  of  this  observati 
another  fatal  case  occurred,  at  the  Massachusetts  General  Hospital.  The 
intestinal  lesions  were  of  the  most  superficial  character.  There  was  slight 
enlargement  of  a  certain  number  of  Peyer's  patches,  but  no  more  than  might 
occur  in  acute  enteritis,  and  not  as  much  as  is  sometimes  found  in  this  dis- 
ease. The  ulcers  were  few  in  number,  and  very  superficial.  There  was  also 
enlargement  of  the  spleen.  So  far  as  they  went,  the  lesions  were  to  be  con- 
sidered characteristic  of  typhoid  fever.  They  were,  however,  so  slight  and 
so  superficial,  that  it  seemed  probable  that  they  might  have  disappeared  in 
a  few  days. 

This  leads  to  an  important  suggestion,  viz.,  that  typhoid  fever  may  have 
occurred  without  intestinal  lesions  being  found.  The  lesions  which  were  seen 
in  the  case  mentioned,  were  associated  with  a  capillary  bronchitis  and  broncho- 
pneumonia, and  the  death  of  the  individual  was  attributable  rather  to  the 
pulmonary  condition  than  to  the  typhoid  fever.  If  the  patient  had  lived  a 
week  longer  the  pulmonary  condition  would  have  been  sufficient  to  produce 
an  elevation  of  temperature  which  would  have  continued  throughout  the  dis- 
ease, but  at  the  end  of  this  time  the  intestinal  lesions  would  have  disappeared, 
and  the  diagnosis  of  typhoid  fever  from  the  anatomical  evidence  would  thus 
have  been  lacking. 
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Another  point  is  of  interest  in  connection  with  what  Dr.  Jacobi  states  with 
reference  to  the  enlargement  of  the  spleen  in  the  typhoid  fever  of  children. 
One  of  the  patients  was  a  child  three  years  of  age.  The  spleen  was  so  much 
enlarged  that  its  lower  edge  protruded  two  finger-breadths  below  the  costal 
margin. 

Dr.  Israel  T.  Dana,  Portland. 

The  question  of  the  diagnosis  of  typhoid  fever  in  these  atypical  cases  is  of 
great  interest.  I  would  say  one  word  with  reference  to  the  peculiar  epidemic 
to  which  Dr.  Fitz  has  referred.  Some  of  these  cases  came  to  Portland,  but 
none  were  received  into  the  Maine  General  Hospital,  the  ward- beds  being  all 
occupied.  Some  were  treated  outside,  and  I  do  not  know  whether  more  than 
one  proved  fatal.  The  ileum  from  the  fatal  case  was  presented  at  our  Society 
meeting,  and  passed  under  my  observation.  It  showed  well  defined  but  not 
complete  lesions  of  typhoid  fever.  I  would  simply  say,  in  passing,  that  I 
believe  that  is  what  will  generally  be  found.  I  think  that  in  the  atypical 
undeveloped  cases  the  lesions  are  likely  to  be  found  about  as  imperfectly 
developed  as  are  the  symptoms.  I  am  perfectly  aware  that  occasionally  in 
these  cases  sudden  hemorrhage  occurs,  or  that  perforation  ensues.  I  remem- 
ber a  discussion  whch  occurred  in  the  New  York  Academy  of  Medicine, 
some  years  ago,  in  which  Dr.  Delafield  reported  a  large  number  of  these 
atypical  cases,  the  idea  was  brought  out  that  while  these  cases  of  typhoid 
fever  in  New  York  in  these  years  had  not  been  typical  in  their  symptoms, 
neither  had  they  been  typical  in  their  lesions,  the  lesions  being  generally  as 
imperfectly  developed  as  the  symptoms.  I  think  the  epidemic  alluded  to  by 
Dr.  Fitz  shows  that  precisely,  imperfectly  developed  symptoms,  imperfectly 
developed  lesions. 

The  question  of  the  diagnosis  of  typhoid  from  other  fevers,  varies  very 
much  according  to  the  latitudes  in  which  the  cases  occur.  In  northern  New 
England,  the  question  of  malarial  fever  does  not  enter.  In  a  case  of  atypical 
fever,  we  have  to  consider  whether  it  is  typhoid  fever,  or  whether  it  is  a  simple 
continued  fever,  or,  as  Dr.  George  B.  Wood  called  it,  an  irritative  fever.  The 
question  with  regard  to  a  given  atypical  fever  is — Is  it  due  to  the  specific  poi- 
son of  typhoid  fever  failing  to  attain  its  full  development,  failing  to  obtain  a 
soil  in  which  it  can  perfectly  grow,  and  so  producing  only  partially  developed 
results,  or  is  it  dne  to  some  other  poisons  of  a  non-specific  sort?  I  am  sure 
that  we  have  a  good  many  fevers  due  to  simple  non-specific  causes.  I  have 
seen  a  child  have  one  of  these  fevers  from  going  out  to  play,  over-heating 
himself,  and  becoming  much  exhausted.  I  have  seen  the  same  thing  follow 
the  ingestion  of  irritating  food,  or  the  presence  of  lumbrici.  I  have  seen 
many  a  fever  in  Maine  of  the  continued  type,  lasting  ten  or  fifteen  days,  and 
with  such  symptoms  and  course,  that  the  question  would  present  itself 
urgently,  "Which  of  two  things  is  this,  a  febricula  protracta,  or  an  unde- 
veloped typhoid  ?" 

There  would  be  no  difficulty  if  we  had  the  typical  development  of  the 
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fever  that  Liebermeister  points  out,  and  which  has  been  just  mentioned,  but 
we  have  a  good  many  cases  in  which  there  is  doubt.  I  have  thought  it  possi- 
ble there  may  be  causes  of  these  continued  fevers  which  are  not  now  under- 
stood. We  all  assume  a  specific  bacterial  origin  for  typhoid  fever.  I  feel 
very  sure  that  there  is  a  simple  irritative  fever.  It  seems  entirely  probable 
there  may  be  yet  other  forms  of  bacteria  which  act  as  causes  of  fevers,  which 
we  shall  separate  and  recognize  bye  and  bye. 

De.  W.  J.  Councilman,  Baltimore. 

With  regard  to  the  diagnosis  between  typhoid  and  malarial  fever,  I  had 
expected  to  hear  more  on  the  means  of  diagnosis  by  the  microscopical  exami- 
nation of  the  blood.  I  think  that  in  any  case,  a  simple  examination  of  the 
blood  will  enable  us  to  differentiate  between  any  of  the  continued  malarial 
fevers  and  tyj^hoid  fever. 

The  difficulty  of  diagnosing  these  fevers  by  ordinary  methods  is  the  same 
that  the  diagnosis  of  tuberculosis  presented  before  the  discovery  of  the  tuber- 
cle bacillus.  Various  symptoms  and  physical  signs  could  be  obtained  at  a 
single  examination,  or  more  often  in  a  number  of  examinations,  from  which 
we  could  say  whether  or  not  there  were  any  anatomical  alterations  in  the 
lungs,  and  we  could  also  say  with  a  considerable  degree  of  accuracy  what  was 
the  nature  of  these  alterations.  It  did  not  enable  us  in  a  large  number  of 
cases  to  say  positively  what  was  the  nature  of  the  disease  which  caused  these 
alterations,  and  this  knowledge  is  of  rather  more  importance  than  that  of  the 
anatomical  changes.  An  examination  of  the  sputum  now  enables  us  to  say 
whether  or  not  the  disease  is  tuberculosis.  A  diagnosis  made  in  this  way  is 
strictly  objective,  and  as  far  as  we  can  now  see  is  absolutely  correct,  and  does 
not  call  for  the  same  amount  of  mental  effort  in  ingenious  reasoning,  and  pos- 
sibly guessing,  as  did  the  interpretation  of  signs  and  symptoms.  We  are  now 
enabled  by  microscopical  examinations  to  make  as  sure  a  differential  diag- 
nosis between  malarial  and  other  continued  fevers,  as  between  tuberculosis 
and  other  affections  of  the  lungs. 

When  I  was  at  Bay  View  Asylum,  Baltimore,  last  fall,  making  some  inves- 
tigations on  the  nature  of  malaria,  I  had  quite  a  number  (some  fifteen  or  six- 
teen) of  these  cases  of  continued  fever.  Most  of  them  were  cases  of  malarial 
fever,  and  in  the  blood  of  all  of  these  I  found  characteristic  organisms.  I 
recollect  very  well  that  in  three  cases  there  was  doubt  as  to  whether  the  fever 
was  malarial  or  typhoid.  A  single  examination  of  the  blood  enabled  me  to 
settle  the  question,  and  in  all  three  cases  the  result  proved  the  correctness  of 
the  diagnosis  made  with  the  microscope.  There  was  one  case  in  a  man  of 
twenty  from  a  malarial  district,  who  came  into  the  hospital  with  almost  every 
symptom  of  continued  malarial  fever.  I  made  an  examination  of  the  blood, 
and  to  my  surprise  did  not  find  the  malarial  organisms,  and  on  the  strength 
of  the  microscopical  diagnosis  and  in  the  face  of  an  array  of  symptoms  which 
seemed  to  make  the  diagnosis  of  malaria  certain,  I  declared  that  the  man  had 
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not  malaria.     The  case  progressed,  and  it  was  finally  developed  that  the  man 
had  syphilis,  and  that  the  fever  was  due  to  that  cause. 

The  organisms  found  in  these  cases  of  continued  malarial  fever  are  very 
easy  to  recognize.  They  are  rather  large,  crescentic  forms,  free  in  the  blood 
and  not  in  the  corpuscles.  They  did  not  require  a  high  power  for  their  dis- 
covery. 

Dk.  William  Osler,  Philadelphia. 

I  quite  agree  with  the  remarks  of  the  previous  speaker  that  we  have  in  the 
microscopical  examination  of  the  blood  a  positive  means  of  diagnosis.  I  have 
had  three  cases  in  which  the  diagnosis  was  made  by  this  mea'is.  One  was  a 
case  of  continued  malarial  fever,  suspected  to  be  typhoid,  and  a  second  was  a 
case  of  remittent  fever,  thought  to  be  typhoid.  In  both,  the  examination  of 
the  blood  determined  that  the  disease  was  of  malarial  origin.  The  third  case 
was  that  of  a  woman  who  had  repeated  chills  and  was  supposed  to  be  suffer- 
ing with  remittent  fever.  No  malarial  organisms  were  found  in  the  blood. 
The  case  ran  a  somewhat  atypical  course,  and  two  weeks  after  convalescence 
the  woman  had  a  typical  relapse  of  typhoid  fever.  I  have  no  doubt  that  in 
these  doubtful  cases,  a  careful  histological  examination  of  the  blood  will  deter- 
mine whether  the  affection  is  malarial  or  not,  and  a  careful  examination  by 
culture  methods  will  determine  whether  or  not  it  is  typhoid. 

Dr.  Kegixald  H.  Fitz,  Boston. 

I  would  ask  Dr.  Osier  if  he  thinks  that  it  would  be  proper  to  tap  the  spleeu 
in  such  a  case  ? 

Dr.  Osler.  I  should  have  no  hesitation  in  tapping  the  spleen  for  pur- 
poses of  diagnosis  in  a  doubtful  case,  where  it  was  important  to  determine 
the  nature  of  the  affection. 

Dr.  .John  Guiteras,  Charleston. 

"With  regard  to  the  microscopical  examination  of  the  blood,  I  have  tried  to 
make  use  of  this  method  to  determine  the  presence  or  absence  of  malaria- 
I  have  not  yet  succeeded  in  detecting  any  organisms  in  the  blood  of  malarial 
fever.  My  investigations,  it  must  be  stated,  have  been  exclusively  with  fresh 
blood,  without  staining. 

With  regard  to  the  cases  mentioned  by  Dr.  Johnston,  some  of  which  were 
examined  post-mortem,  I  should  certainly  have  made  a  diagnosis  of  typhoid 
fever  during  life.  Dr.  Johnston  divided  his  cases  into  three  groups,  one  in 
which  all  the  symptoms  of  typhod  fever  are  [)resent,  but  in  a  mild  degree, 
another  in  which  one  or  more  of  the  symptoms  are  present,  and  a  third  groud 
in  which  all  the  symptoms  are  absent  with  the  exception  of  the  fever,  which 
runs  a  characteristic  course.  The  cases  to  which  I  have  referred  are  not 
cases  of  this  kind.     There  is  no  characteristic  course,  there  are  no  symptoms 
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of  typhoid  fever  in  a  mild  degree,  there  is  nothing  outside  of  a  continued 
irregular  fever  which  may  last  from  two  to  ten  weeks,  during  which  all  the 
functions  of  the  body  except  that  of  calorification  may  be  performed  as  in 
health. 

De.  William  H.  Draper,  New  York. 

In  regard  to  what  Dr.  Guiteras  has  said  about  the  doubtful  cases  which 
begin  with  chill  and  high  fever,  I  would  like  to  ask  if  it  is  not  probable  that 
these  are  cases  which  do  not  come  under  observation  until  the  second  week 
of  the  disease.  Certainly,  many  cases  of  typhoid  fever  are  not  seen  by  a 
physician  until  they  have  reached  the  period  of  acme.  The  chill  is  then 
easily  produced  by  over-fatigue,  or  by  accidental  exposure  of  the  surface. 

Dr.  Atkinson.  To  begin  at  the  latter  end  of  the  discussion,  I  would  say 
that  I  have  seen  hypodermic  needles  introduced  into  the  spleen  without  the 
slightest  disadvantage  to  the  patient.  I  recollect  one  case  of  typhoid  fever 
in  which  an  assistant  introduced  a  carefully  disinfected  hypodermic  needle 
which  broke  off  in  the  spleen.  The  patient  recovered  and  left  the  hospital 
without  the  slightest  sign  of  discomfort  after  two  months. 

I  confess,  that  when  I  undertook  my  paper  I  had  a  much  more  ambitious 
object.  It  was  to  review  the  whole  series  of  typho-malarial  fevers,  the  Indian 
fevers  and  others,  but  when  I  came  to  look  into  the  matter,  I  was  so  much 
discouraged  by  the  maze  of  contradictory  opinion,  that  I  was  almost  per- 
suaded to  give  up  the  whole  task.  I,  however,  concluded  to  limit  the  subject 
to  something  that  I  knew  about  myself,  and  not  to  venture  an  opinion  with 
reference  to  the  cases  in  which  many  of  the  symptoms  of  typhoid  fever  make 
their  appearance,  but  in  which  occasional  post-mortem  examinations  do  not 
reveal  the  lesions  of  typhoid  fever.  I  have  often  thought,  that  as  typhoid 
fever  may  be  atypical  with  reference  to  its  symptoms,  that  it  might  be  atypical 
with  reference  to  its  pathological  lesions.  The  case  reported  by  Dr.  Fitz  was 
evidently  on  the  border  line.  Its  true  nature  might  have  escaped  observa- 
tion if  the  death  had  occurred  a  week  or  two  later.  This  may  account  for 
some  cases  in  which  the  lesions  are  not  found. 

The  fevers  of  the  South  have  certainly  proved  a  great  stumbling  block  to 
me.  For  a  number  of  years  I  have  been  in  a  state  of  doubt  and  perplexity 
with  regard  to  these  fevers.  The  cases  which  I  have  reported  occurred  con- 
currently with  cases  of  typhoid  fever.  My  first  case,  a  child,  I  think 
we  should  all  recognize  as  a  case  of  typhoid  fever.  The  second  case  we  could 
not  recognize  as  typhoid  fever,  the  fever  ran  its  course  and  the  patient  was 
out  of  bed  and  afebrile  in  ten  days.  I  did  not  neglect  the  evening  tempera- 
ture. Many  cases  of  supposed  relapse  are  those  in  which  the  physician  has 
neglected  to  take  the  evening  temperature.  The  third  case  had  a  relapse  of 
typhoid  fever  which  was  perfectly  characteristic.  Until  I  had  such  facts  aa 
these  to  bring  before  the  Association  I  hesitated  to  say  anything  about  it. 

I  am  exceedingly  interested  in  the  observations  of  Dr.  Guiteras,  especially 
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as  I  know  his  exceedingly  acute  powers  of  observation.  He  adnaits  that  the 
cases  that  he  has  referred  to  are  not  typhoid  and  that  they  are  not  malarial, 
and  that  he  has  made  post-mortem  examinations  that  did  not  show  the 
typhoid  fever  lesions.  Will  cases  of  "  heat  fever  "  run  a  course  of  four  to 
six  weeks  and  not  develop  lesions  that  will  be  more  or  less  characteristic. 
Dr.  Guiteras  suggests  that  his  cases  are  of  a  thermic  fever.  It  may  be,  I 
do  not  deny  it.  I  do  claim  that  the  proof  must  be  with  Dr.  Guiteras.  I 
presented  a  series  of  cases  of  a  type  that  we  are  continually  observing,  and 
they  have  been  found  with  various  troubles,  but  occasionally  they  occur  in 
combination  with  typhoid  fever  and  thus  we  are  directed  to  the  correct 
diagnosis.  I  have  never  knoAvn  a  case  of  this  kind  to  die.  After  my  diag- 
nosis is  made,  I  can  predict  so  far  as  my  own  experience  goes  the  course  of 
the  fever  and  the  result.  I  have  recognized  them  as  cases  of  typhoid  fever, 
put  them  to  bed,  treated  them  as  such  and  they  have  gotten  well.  Walking 
typhoid  fever  occasionally  through  neglect  develops  fatal  lesions.  We  have 
Dr.  Johnston's  case  which  ran  the  course  that  I  have  described,  convalesced, 
apparently  relapsed,  and  showed  at  the  autopsy  the  lesions  of  typhoid  fever. 

I  think  that  my  position  has  claims  to  be  recognized  as  the  correct  one.  I 
do  not  profess  to  know  about  the  series  of  cases  that  occur  in  endemics,  such 
as  Dr.  Guiteras  describes.  It  may  be  that  there  is  such  a  form  of  fever.  We 
know  that  the  break-bone  fever  prevails  in  the  South  and  not  here.  I  am 
speaking  of  the  fevers  which  occur  in  this  locality,  and  I  claim  that  they  are 
cases  of  typhoid  fever  and  not  of  malarial  fever.  With  regard  to  the  bac- 
teriological investigations  referred  to  by  Dr.  Councilman,  I  have  been  im- 
pressed with  their  importance  and  have  spoken  of  them  in  my  paper. 


ON  THE  FREQUENCY  WITH  WHICH  LEAD  IS  FOUND 

IN  THE  URINE,  AND  ON  CERTAIN  POINTS  IN 

THE  SYMPTOMATOLOGY  OF  CHRONIC 

LEAD-POISONING. 

By  JAMES  J.  PUTNAM,  M.D., 


For  a  number  of  years  past  several  of  my  colleagues  and  myself 
have  had  the  urine  of  patients  with  a  variety  of  obscure  diseases  of 
the  nervous  system  examined  for  lead,  and  have  been  surprised  at  the 
frequency  with  which  it  was  found  present. 

Wishing  to  learn  whether  this  occurred  only  in  certain  classes  of 
cases,  or  in  the  healthy  and  the  sick  alike,  I  have  tried  of  late,  with 
the  valuable  aid  of  Professor  E.  S.  Wood,  and  of  Dr.  A.  M.  Coney, 
of  Harvard  University,  to  have  these  analyses  made  in  a  more  or  less 
routine  fashion,  though  still  giving  prominence  to  the  cases  in  which 
I  had  first  found  lead  the  most  often. 

The  whole  number  of  urine-analyses  on  which  I  have  to  report  is 
eighty-six.  In  none  of  these  cases  the  classical  symptoms  of  lead- 
poisouing,  such  as  colic,  marked  cachexia,  characteristic  cerebral 
attacks,  characteristic  paralysis,  blue-line  on  the  gums,  were  uuecjuiv- 
ocally  present.  Tweuty-six  of  the  cases  have  been  reported  in  two 
previous  communications,^  but  are  here  re-analyzed.  All  of  these 
patients  took  five  or  ten  grains  of  potassic  iodide  three  times  daily 
for  four  or  five  days,  and  then  collected  a  quart  of  urine,  which  was 
acidified  with  a  little  acetic  acid  and  sent  for  examination. 

The  cases  may  be  divided,  for  convenience  of  analysis,  into  the 
following  groups  : 

1  Boston  Medical  and  Surgical  Journal,  1883,  cix.  No.  2.     Journal  of  Nervous  and  Mental  Diseases, 
1887,  xiv. 
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Description. 


1.  No  symptoms  not  attributable  to  other  causes  .... 

2.  Neurasthenia  and  simple  depression 

3.  Fine  muscular  tremor ;  nervous  debility 

4.  Chronic  multiple  neuritis;    neuritis  with   chronic   myelitis; 

spastic  paraplegia;  multiple  sclerosis 

5.  A'ague  neuralgias  of  long  standing,  probably  due  in  part  to 

ueiirilis. 

6.  Locomotor  ataxia        ......... 

7.  Progressive  muscular  atrophy 

8.  Acute  poliomyelitis  of  adult 

9.  Cerebral  and  cerebro-spinal  cases 

to.  Epilepsy 

11.  Sciatica 

12.  I'rofound  ana?mia,  with  functional  and  organic  nervous  symp- 

toms jinibably  due  to  that  cause. 

13.  Unclassified 


Lead. 


Present.        Absent, 


Before  proceeding  to  examine  these  groups  in  greater  details  I  wish 
to  call  attention  to  the  character  of  the  evidence  and  the  degree  of 
accuracy,  to  be  expected  in  an  investigation  of  this  kind. 

It  is  well  known  that  we  are  all  taking  in  small  quantities  of  lead 
in  our  food  and  drink,  the  articles  we  handle,  and  even  in  the  clothes 
we  wear,  and  through  the  matches  with  which  we  light  our  pipes. 
It  might  be  maintained  as  probable  that,  in  view  of  the  fact  that  lead 
enters  readily  into  stable  compounds  with  the  albuminoid  tissues  of 
the  body,  we  all  carry  about  with  us  more  or  less  of  the  poison,^  and 
yet  do  not  often  suffer  from  its  presence. 

This  conservative  view  is  a  wholesome  one,  and  places  the  burden 
of  proof,  with  ju.stice,  upon  the  slioulders  of  the  observer  who  lays 
new  groups  of  symptoms  at  the  (Joor  of  chronic  poisoning  from  lead. 
This  makes  it  important  that  the  observations  of  many  persons 
should  be  compared  and  combined  before  definite  conclusions  are 
drawn,  and  the  present  series  of  cases  is  offered  only  as  a  guide  to 
further  inquiry.     The  method  of  chemical  analysis  used  in   these 


'  See  a  terse  and  characteristic  report  made  by  Dr.  Jacob  Bigelow  to  the  Boston  Society  for  Medical 
Improvement  in  1852. 
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analyses  and  first  devised  in  its  present  form  by  Professor  Wood/  is 
as  follows  : 

The  urine  is  first  evaporated  to  dryness,  then  fused  in  a  crucible, 
with  the  addition  of  a  little  pure  nitre,  till  it  becomes  white.  The 
crucible  is  then  cooled,  and  dilute  HCl  added,  hot,  to  extract  the 
residue  after  ignition.  It  is  then  filtered,  and  the  filtrate  treated 
with  ammonia  to  alkaline  reaction,  to  precipitate  the  phosphates  and 
iron.  Sulphide  of  ammonium  is  added  at  the  same  time,  which 
throws  down  the  sulphide  of  iron  and  lead.  This  is  M^ashed  three 
times  by  decantation  with  hot  water,  then  water  is  added,  and  the 
whole  acidified  with  HCl,  and  allowed  to  stand  until  the  next  day. 
It  is  then  filtered  through  a  small  filter  and  the  residue  washed.  A 
little  pure  (free  from  iron)  nitric  acid  is  then  added,  drop  by  drop,  by 
which  the  sulphide  of  lead,  if  present,  is  dissolved  and  carried  through 
as  nitrate  of  lead.  This  is  collected  in  a  watch  glass,  evaporated  to 
dryness,  and  the  final  test  made  by  the  addition  of  a  drop  of  water 
and  a  crystal  of  iodide  of  potassium. 

Dr.  AVood  believes  that  this  method  is  exceedingly  delicate,  and 
his  opinion  is  borne  out  by  the  frequency  with  which  lead  has  been 
found  when  not  expected,  and  by  the  fact  that  he  has  rarely  failed  to 
find  lead  incases  of  undoubted  poisoning,  which  is  by  no  means  the 
experience  of  every  investigator. 

Similar  cases  do,  however,  occasionally  occur,  under  this  as  under 
all  the  other  methods,  and  a  negative  analysis  of  the  urine,  especially 
a  single  analysis,  is  not  a  certain  proof  that  the  poison  is  really 
absent.  Of  the  whole  number  of  (eighty-six)  cases,  lead  was  found 
in  the  urine  in  forty-eight ;  in  thirty-eight  it  was  not  found.  If,  for 
the  sake  of  determining  more  accurately  to  what  extent  the  presence 
of  the  lead  is  due  to  an  exposure  no  greater  than  that  to  which  the 
whole  community  is  liable,  Me  strike  out  those  cases  where  the  patients, 
through  their  profession,  or  some  evident  source  of  poisoning,  were 
known  to  have  been  unusually  exposed,  we  have  left  thirty-two  cases 
in  which  lead  was  fi>und,  to  be  compared  with  thirty-eight  where  it 
was  not  found.  We  must  conclude,  so  far  as  these  figures  are  a 
guide,  that,  at  the  outside,  in  not  more  than  fifty  per  cent,  of  persons 
liviuy;  in  the  communitv  at  laro-e,  can  lead  be  detected  in  the  urine. 

1  See  the  Boston  Medical  and  Surgical  Journal,  Oct.  4,  1883,  cix.  page  ;U6. 


236  PUTNAM, 

It  may,  of  course,  be  argued,  as  indicated  above,  that  the  failure 
to  fiud  lead  still  more  ofteu  probably  shows  only  that  the  process  is 
imperfect,  but  it  is  also  to  be  borne  in  mind,  as  alFecting  this  question, 
and  although  all  persons  are  doubtless  exposed  to  lead,  some  persons 
mav  eliminate  the  poison  more  rapidly  and  completely  than  others. 

The  obvious  solution  of  this  question  would  be  furnished  by 
chemical  analysis  of  the  organs  of  persons  not  presenting  symptoms 
characteristic  of  lead-poisoning.  So  far  as  I  know,  this  has  never  been 
systematically  done,  but  the  following  bit  of  evidence  from  Dr. 
Thomas  Stevenson,  of  Guy's  Hospital,  is  worth  quoting.^ 

"  It  has  been  recently  stated  by  M.  Armand  Gautier,  that  ordinary  persons 
take  lead  to  the  extent  of  -^-^^  grain  daily  in  their  food.  My  own  extensive 
experience  leads  me  to  the  conclusion  that  it  is  exceptional  to  find  a  trace 
of  lead  in  the  body,  except  in  cases  of  lead-poisoning,  but  that,  on  the  other 
hand,  it  is  equally  exceptional  not  to  fiud  traces  of  copper  in  the  human  body 
after  death." 

Dr.  W.  B.  Hills,  assistant  professor  of  chemistry  at  Harvard 
Medical  College,  has  also  told  me  that  in  making  analyses  of  the 
human  tissues  he  had  often  found  copper,  but  had  never  happened  to 
fiud  lead.  He  thinks,  however,  this  may  indicate  only  that  lead  is 
present  in  minute  quantities,  not  that  it  is  absent. 

To  turn  now  to  the  special  group  of  cases,  the  first  group  (those  in 
which  no  symptoms  were  present  which  could  not  be  fairly  attributed 
to  other  causes  than  lead)  contains  eleven  cases. 

Of  these  eleven  cases,  three  were  of  persons  in  perfect  health  ;  two 
were  cases  of  sciatica ;  one  a  case  of  muscular  atrophy  not  character- 
istic of  lead,  and  aifecting  but  one  arm ;  one  was  a  case  of  acute 
localized  neuritis;  three  presented  vague  symptoms  of  no  especial 
importance  ;  one  was  a  case  of  abdominal  cancer.  I  will  also  mention 
that  Dr.  Comey  examined  four  examples  of  his  own  urine,  though 
without  taking  potassic  iodide,  and  found  no  lead. 

In  two  of  these  cases  lead  was  found,  in  nine  it  was  absent.  This 
group  is  obviously  too  small  to  be  of  much  statistical  value,  and  the 
history  of  at  lea.st  one  of  the  cases  where  lead  was  found,  which  was 
that  of  a  patient  with  abdominal  cancer,  but  of  excellent  previous 
health,  makes  it  more  than  probable  that  others  of  like  kind  could 
be  found  on  longer  search. 

1  Guy's  Hospital  Reports,  1882,  xxvi.  p.  483. 
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The  number  of  cases  in  this  group  might  be  somewhat  increased  if 
we  should  inckide  in  it  those  now  set  down  in  groups  two  and  nine, 
of  chronic  functional  nervous  diseases,  the  neurasthenics  and  the 
epileptics,  which  are  those  which  could  be  with  the  least  probability 
attributed  to  lead.  If  we  do  this,  we  raise  the  number  to  twenty- 
eight,  in  ten  of  which  lead  was  found.  This  gives  us  a  provisional 
proportion  of  one  to  three  as  indicating  the  probable  frequency  of 
occurrence  of  lead  in  discoverable  quantities  without  causing  signs  of 
disease. 

If  we  add  still  further  to  this  first  group,  the  third  group,  char- 
acterized by  symptoms  of  debility,  such  as  might  be  due  to  many 
causes,  but  also  by  slight  muscular  tremor,  recurrent  paraesthesia  of 
the  hands,  and  other  symptoms  pointing  possibly  to  slight  organic 
disease,  we  get  thirty-seven  cases,  in  nineteen  of  which  lead  was 
found.  In  other  words,  we  come  back  to  the  original  proportion  of 
fifty  per  cent,  in  favor  of  lead  in  healthy  persons,  which  is,  I  think, 
undoubtedly  too  large. 

In  the  second  group  of  cases,  a  variety  of  neurasthenic  and  mild 
mental  symptoms  were  present,  without  marked  signs  of  nutritive 
disease,  local  or  general.  This  group  comprises  nine  cases,  in  five  of 
which  lead  was  found,  while  in  four  it  was  absent. 

The  cases  are  not  sufficiently  alike  to  form  a  coherent  series,  and  I 
do  not  care  to  dwell  upon  them  longer  than  is  necessary  to  point  out 
that  the  literature  of  lead-poisoning  and  the  history  of  one  of  these 
cases  in  particular,  lends  support  to  the  view  that  purely  nervous 
symptoms  may  be  due  to  lead,  and  may  exist  for  a  long  time  without 
the  supervention  of  signs  of  marked  organic  disease.  Thus,  Leudet, 
describing  the  cerebral  symptoms  which  he  had  seen  among  a  large 
number  of  painters,  says  :  ^ 

"  Several  painters,  before  they  had  shown  any  signs  of  cachexia,  suffered 
from  mental  delusions,  confusion,  and  hebetude." 

Insanity  of  different  types  has  been  reported  by  a  number  of 
writers.^  Clevenger*  has  described  a  case  of  melancholic  depression 
with  epileptiform  convulsions  in  a  lead  worker,  associated  with  blue- 

1  Recherches  sur  les  accidents  oatisiJB  par  I'empoisonnment  saturnine.     Kouen,  1?82. 
«  See  Baiteiis;  .\llgi;ni.  Zuitsclirift  fur  I'sychologie,  [il,  1881,  also  Ullrich  ;  ditto,  1883. 
•  Cliicago  Medical  Journal  aud   E.xamiuer,   1884;   quoted  iu  the  Journal  of  Ntr\ous  and  Mental 
Disease,  April,  1884,  p.  3U8. 
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line  ou  the  gums  "  and  other  symptoms  of  lead-poisoning,"  who  re- 
covered under  potassic  iodide  and  other  treatment.  Kiernan/  besides 
giving  a  number  of  references  to  other  writers,  gives  an  analysis  of 
thirty  cases  of  insanity,  apparently  due  to  lead-poisoning,  which  were 
observed  by  himself.  Some  of  these  cases  confirm  the  opinion  which 
I  have  expressed.  I  will  refer  to  only  one  case  of  those  which  I 
have  observed. 

It  is  that  of  an  intelligent,  Scotch  workman  in  a  factory-town  of  Massa- 
chusetts, who  had  used,  for  ten  years,  water  which  was  drawn  through  a  two- 
inch  lead  pipe,  from  a  well  twenty-five  feet  distant,  the  end  of  the  pipe 
remaining  in  the  well.  His  family  history  was  moderately  neuropathic. 
His  symptoms  consisted  in  tremor  of  the  hands,  which  had  first  been  observed 
three  years  before,  after  the  confinement  and  debility  attending  an  operation 
for  hemorrhoids.  Ever  since  that  time  he  had  felt  weak  and  had  worked  but 
little,  partly  from  that  cause,  but  mainly  because  of  distressing  nervous 
symptoms,  such  as  noises  in  the  head,  a  feeling  of  soreness  at  the  vertex,  nnd, 
especially,  frequent  attacks  consisting  in  a  sort  of  aura  sweeping  over  the 
body  and  head,  the  so-called  "rush  of  blood." 

His  appearance  was  that  of  an  excitable,  but  intelligent  and  naturally 
healthy  man.  The  pulse  and  heart  were  normal.  There  was  no  anaemia, 
though  this  may  have  been  masked  by  a  natural  fulness  of  the  cutaneous 
vessels.  The  lips  and  tongue  trembled  slightly,  as  well  as  the  hands.  Lead 
was  found  in  the  drinking-water  and  twice  in  the  urine.  At  a  third  examina- 
tion it  was  absent.  His  improvement  under  treatment  was  marked  and 
continuous. 

This  case  leads  us  naturally  to  the  next  group,  where  it,  perhaps, 
more  properly  belongs.  This  group  of  cases  is  allied  to  the  last,  but 
characterized  by  a  greater  prominence  of  disturbance  of  the  organic 
functions.  Tlie  general  complaints  were  rather  of  lack  of  vigor, 
and  of  special  nervous  symptoms,  rather  than  of  general  nervous 
instability  or  erethism,  and  yet  there  was  no  sufficiently  marked 
organic  disease  to  demand  a  special  pathological  classification. 

In  this  group  there  are  nine  cases,  in  all  of  which,  as  it  happened, 
lead  was  found  in  tlie  urine.  Five  of  them  were  examined  for  lead 
simply  because  they  showed  muscular  tremor  of  the  hands,  or  hands 
and  lip.s,  associated  with  some  general  debility  or  vague  pains.  Two, 
were  cases  of  "recurrent  paraesthesia  "  of  the  extremities,  a  symptom 
which,  it  has  of  late  been  suggested,  may  be  due  to  slight  multiple 

'  Chicago  Journal  of  Nervous  and  Mental  Disease,  1881. 
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neuritis.  If  that  is  true,  it  might  be  supposed  that  a  certain  propor- 
tion of  the  cases  would  follow  poisoning  by  lead,  which  immediately 
tends  to  attack  the  peripheral  nerves.  One  of  the  patients  in  whom 
these  symptoms  of  debility  and  tremor  were  well  marked,  and  accom- 
panied with  increasing  nervousness  and  sleeplessness,  of  four  years' 
duration,  was  a  printer,  and  his  urine  contained  a  large  amount  of 
lead.  His  knee-jerk  was  very  lively,  especially  on  one  side,  but  this 
symptom  was  less  marked  at  a  second  examination,  and  there  was 
no  aukle-clonus.     Its  possible  significance  will  be  referred  to  later. 

This  group  is  related  to  that  which  follows  (fourth  group),  in  which 
I  have  put  together  the  cases  where  symj^toms  of  multiple  neuritis 
were  present,  with  others  in  which  symptoms  of  chronic  myelitis  were 
associated  with  those  of  neuritis,  and,  finally,  a  number  of  cases 
characterized  clinically  as  "  spastic  paraplegia,"  and  due,  perhaps,  to 
degeneration  limited  to  the  motor  tracts  of  the  spinal  cord.  I  have 
also  included  two  cases  apparently  of  multiple  sclerosis  of  the  spinal 
cord. 

In  this  group  of  cases  the  chief  interest  of  this  investigation  centres. 
For  if  it  can  be  shown  that  lead-poisoning  leads  to  the  symptoms  of 
spastic  paraplegia,  or  to  some  forms  of  it,  especially  those  which  are 
somewhat  irregular  in  their  clinical  history,  and  are  associated  with 
signs  of  peripheral  neuritis,  on  the  one  hand,  and  with  more  or  less 
disorder  of  the  general  nutrition  of  the  body,  on  the  other,  we  shall 
have  made  a  practical  gain  in  our  knowledge  of  a  distressing  disease. 

This  group  of  peripheral,  mixed  peripheral,  and  spinal  cases  con- 
tains nineteen  cases,  in  all  but  four  of  which  lead  was  found  in  the 
urine. 

Of  the  four  in  which  no  lead  was  found,  one  was  a  case  with 
chronic  progressive  spastic  and  ataxic  symptoms,  attended  with  diffi- 
culty in  the  retention  of  urine.  The  patient  was  a  young  girl,  and 
the  case  probably  belongs  with  the  developmental  diseases  of  the 
spinal  cord.  The  other  three  were  pretty  typical  cases  of  spastic 
paraplegia,  one  of  them  associated  with  some  muscular  atrophy  of 
the  arms.  Tiie  cases  in  which  lead  was  found  were  characterized  by 
such  symptoms  as  the  following  : 

(1)  Paraesthesia  of  the  hands  and  feet  (two  middle  toes),  twitching 
of  the  fingers,  exaggeration  of  the  knee-jerk,  especially  left. 

(2)  General  feebleness ;  paraesthesia  in  legs  with  slight  anaesthesia ; 
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twitching  of  muscles  of  legs  ;  marked  improvement  under  treatment ; 
malarial  history. 

(3)  Spastic  paraplegia ;  cramps  and  twitching  of  the  calves  ;  knee- 
jerk  and  ankle-clonus  exaggerated ;  history  of  chancre ;  lead  found 
twice  in  urine,  and  a  considerable  quantity  also  in  drinking-water. 

(4)  Trembling  of  hands  ;  sense  of  coldness  and  numbness  in  toes ; 
lancinating  pains  in  legs ;  fatigue  on  exertion. 

(5)  ]\Iarked  progressive  spastic  paraplegia  with  rayosis  and  pupil- 
lary reactions ;  ataxia  and  some  atrophy  of  hands. 

(6)  Progressive  weakness  and  stiifness  in  legs  with  diffused  and 
almost  universal  pains ;  marked  tremor ;  great  improvement  for  a 
time  under  treatment. 

(7)  Temporary  pain  in  chest  with  slight  dyspnoea ;  progressive 
numbness,  heaviness  and  weakness  in  legs ;  eventually  rather  rapid 
recovery. 

(8)  Numbness  in  feet  and  legs  with  impairment  of  strength ;  tremor 
of  hands  and  tongue;  some  wasting  of  small  muscles  of  hands; 
temporary  retention  of  urine. 

One  case  is  of  peculiar  interest  as  an  instance,  probably,  of  very 
severe  and  widespread  neuritis  of  a  type  unusual  in  lead-poisoning, 
and  characterized  by  a  very  marked  ataxia  of  motion — in  short,  a 
pseudo-ataxia  of  peripheral  origin.  It  was  reported  briefly  in  the 
Journal  of  Nervous  and  Mental  Diseases  for  Jan.  1887  (Case  VIII.). 

The  next  case  is,  I  believe,  of  a  similar  though  less  serious  character. 

It  is  that  of  a  girP  of  fifteen,  of  excellent  previous  health,  who  during  the 
six  months  previous  to  my  examination,  which  was  in  Ajjril,  1887,  had  shown 
successively  the  following  symptoms :  diflused  headache  of  moderate  severity ; 
numbness  and  prickling  of  right  hand ;  temporary  difficulty  in  completely 
controlling  the  sjihiiicter  of  the  bladder;  some  months  later,  strabismus 
coming  on  gradually  and  slowly  increasing,  attended  by  dizziness,  confusion 
of  eyesight,  and  eventually  by  double  vision ;  at  tue  same  period,  numbness 
and  prickling  of  left  hand,  especially  at  the  ends  of  the  fingers,  continuing 
day  and  night,  but  eventually  passing  away ;  moderate  ataxia  of  both  upper 
and  lower  extremities ;  grasp  of  the  left  hand  weaker  than  that  of  the  right, 
and  small  muscles  of  hand  perhaps  slightly  atrophied ;  exaggerated  knee- 
jerk,  and  trace  of  ankle-clonus  ;  impairment  of  motions  of  both  eyes,  especially 
the  right,  almost  or  wholly  confined  to  muscles  supplied  by  third  pair;  steady 
and  rapid  imj^rovement,  apparently  aided  by  potassic  iodide ;  eventually 
complete  recovery. 

'  Seeu  in  cousultatiou  with  Dr.  P.  Wadswortb,  uf  Maiden,  Mass. 


CHRONIC    LEAD-POISONING.  241 

That  these  are  instances  of  multiple  neuritis,  not,  as  is  the  rule  with 
lead-poisoning,  conliued  to  the  motor  tracts,  but  involving  the  sensory 
as  well,  and  thus  causing  the  ataxia,  cannot,  I  think,  be  doubted. 
Analogous,  if  not  exactly  similar,  cases  have  been  reported  under  the 
name  of  pseudo-tabes,  due  to  peripheral  neuritis  from  alcohol  and 
arsenic;^  and  Reuaut,^  in  his  excellent  monograph  on  chronic  lead- 
poisoning,  reports  one  of  the  same  kind,  evidently  due  to  lead,  which 
was  observed  by  Raymond,  who  says  in  another  place  that  he  has 
seen  three  cases  of  the  kind. 

The  next  case  is  likewise  interesting  as  showing  symptoms  of  pro- 
gressive spinal  character,  involving  almost  exclusively  the  motor 
functions  aud  associated  with  marked  anremia.  It  resembled  in  these 
two  respects  another  case  which  I  have  placed  in  a  different  group, 
characterized  by  progressive  anasmia,  progressive  transverse  myelitis, 
and  death. 

The  patient  had  been  a  carriage-painter  for  thirteen  years.  His  present 
symptoms  consisted  in  "  numbness  "  of  the  feet  and  legs  throughout  their  full 
extent ;  fatigue  in  walking  and  marked  muscular  weakness,  great  constipa- 
tion ;  similar  symptoms  in  arms,  but  to  a  less  degree ;  no  pain ;  marked 
exaggeration  of  knee-jerk  and  ankle-clonus.  The  duration  of  the  symptoms 
was  about  one  year  and  a  half  Xo  albumen  was  found  in  the  urine,  nor 
other  signs  of  chronic  nephritis.  The  skin  was  very  pale,  with  a  yellowish 
cast.  There  is  no  distinct  ataxia,  and  yet  the  movements  are  rather  exag- 
gerated ;  no  history  of  colic ;  no  apparent  weakness  of  the  extensors  of  the 
fingers;  no  blue-line.  Lead  was  found  twice  in  the  urine.  The  patient  im- 
proved markedly  under  iodide  of  potash  and  a  large  quantity  of  food,  but 
lately  has  failed  steadily. 

The  exaggeration  of  the  knee-jerk,  and  the  presence  of  ankle- 
clonus,  in  this  last  aud  some  of  the  preceding  cases  lead  us  to  (Group 
IV.)  the  cases  of  spastic  paraplegia,  amyotrophic  spastic  paraplegia, 
and  paraplegia  with  ataxia,  to  which  I  have  already  alluded.  These, 
together  with  the  cases  of  probable  multiple  spinal  sclerosis,  number 
ten,  and  in  all  but  three  of  them  lead  was  found  in  the  urine. 

That  some  of  the  characteristic  symptoms  of  spastic  paraplegia  are 
occasionally  due  to  lead-poisoning  can,  I  think,  be  established  beyond 
much  doubt,  though  the  fact    is   not   generally  recognized,  all  the 

1  Gazette  M^dicale  dc  Paris,  1876,  vol.  35. 

*  On  Pseudo-tttbea  from  Arsenical  Puisonlng,  etc.  Charles  L.  Dana.  Brain,  Part  xxxvi.,  January, 
1887. 
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writers  ou  the  subject,  from  Tanquerel  down,  speaking  of  the  paral- 
ysis of  the  legs  as  characterized  by  atrophy  and  muscular  relaxation, 
like  that  of  the  upper  extremity,  not  by  rigidity  and  exaggerated 
deep  reflexes.  The  former  condition  is  certainly  the  rule,  and  for 
the  simple  reason  that  the  paralysis  of  the  legs,  like  that  of  the  arms, 
is  usually  due  to  peripheral  neuritis.  Brissaud,  for  example,  takes 
this  view,  in  his  recent  and  excellent  monograph  on  the  toxic  paral- 
yses,^ yet,  while  calling  attention  to  the  fact  that  the  so-called  deep 
reflexes  are  habitually  diminished  or  lost,  he  says  that  in  excep- 
tional cases  they  are  exaggerated,  owing,  as  he  thinks,  to  a  sort  of 
associated  condition  of  spinal  irritation. 

Brissaud  also  points  out  that  the  interesting  observations  on  the 
effects  of  poisoning  by  the  different  species  of  lathyrus,  in  the  south- 
ern countries  of  Europe,  and  especially  the  investigations  by  Bouchard 
and  Proust,  show  that  the  typical  group  of  symptoms  consist  in  a 
spastic  paraplegia,  with  exaggerated  deep  reflexes  and  without  marked 
sensory  symptoms.  Ergot  ^  also  causes  pronounced  spastic  paraplegia 
as  its  typical  spinal  lesion. 

Besides  this  spastic  form,  there  is  a  flaccid  form  of  lathyrisra  par- 
alysis, which  Brissaud  thinks  is  perhaps  of  peripheral  origin,  and 
may  justify  the  ranking  of  this  poison  under  the  same  head  with 
lead,  arsenic,  and  alcohol.  The  question  is  whether  these  latter  agents 
also,  or  at  any  rate  lead,  besides  the  flaccid  paralyses  or  peripheral 
origin  may  not  sometimes  cause  a  typical  spastic  paraplegia. 

I  am  well  aware  that  the  presence  of  ankle-clonus  and  exaggerated 
knee-jerk  cannot  be  taken  as  proof  of  the  existence  of  spinal  sclerosis. 
They  are  found  exaggerated  in  hysteria  and  neurasthenia,  acute  and 
chronic,  and  I  have  seen  both  quite  recently  in  two  cases  of  severe 
anaemia,  one  following  rheumatism  and  one  of  unknown  origin.  They 
may  in  sliort  indicate  only  a  functional,  nervous  hyperexcitability. 
Such  may  have  been  the  origin  of  the  symptom  in  a  case  reported 
by  Dr.  Dercum,  of  Philadelphia,^  where  a  very  large  amount  of  lead 
was  found  in  the  urine,  and  which  was  characterized  otherwise  by 
the  following  symptoms:  loss  of  strength  and  weight  for  two  years; 
great  nervousness;  insomnia;  severe  itching  of  the  skin;  numbness 

1  Des  ParalyBirfl  Toxiciims.     Paris,  1880. 

'  Tiiczi'k,  Ardi.  fiir  Pxych.  unil  Norvenkrankheiti'ii,  xviii.  329,  1887. 
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of  the  right  arm ;  indigestion ;  cramps  in  the  abdomen ;  exaggeration 
of  the  knee-jerk. 

Finally,  Mobius  and  Striimpell  have  reported  two  cases  supposed 
to  be  instances  of  multiple  neuritis,  in  which  this  symptom  was 
present,  and  perhaps  another  example  of  this  kind  is  furnished  by  the 
following  case,  which  was  reported  by  Dr.  S.  G.  Webber^  as  probable 
lateral  sclerosis,  but  which  seems  best  interpreted  as  peripheral  poly- 
neuritis knee-jerk. 

Female  patient,  married,  twenty-three  years  old ;  numbness  and  pain  below 
the  elbow  and  knees  for  three  months  past;  swelling  of  legs;  at  time  of  exami- 
nation, paralysis  of  feet  in  extension,  with  pain  on  passive  motion ;  delayed 
sensation  from  feet;  complete  paralysis  of  extensors  of  wrist  and  fingers,  and 
incomplete  paralysis  of  the  rest  of  the  muscles  of  the  arm  below  the  elbow; 
diminution  or  loss  of  faradic  reaction;  urine  contained  considerable  lead; 
knee-jerk  very  greatly  exaggerated,  improvement  under  treatment. 

Setting  aside  for  the  moment  the  question  whether  we  are  justified 
in  assuming  that  the  pronounced  exaggeration  of  the  knee-jerk  and 
the  presence  of  the  ankle-clonus  in  these  cases  are  really  due  only  to  a 
general  nervous  erethism,  or  to  an  irritability  of  the  spinal  cord,  let 
us  glance  at  the  remaining  evidence  that  this  symptom  and  other 
signs  of  spastic  paraplegia  are  seen  in  typical  lead-poisoning  and  in 
the  cases  where  lead  was  found  in  the  urine. 

The  first  case  is  that  of  T.  C,  a  stonecutter,  in  Quincy,  who  came  to  the 
Massachusetts  General  Hospital  on  May  o,  1887.  He  reported  that  he  had  a 
chancre  four  or  five  years  ago,  followed,  he  thinks,  by  secondary  symirtoms; 
and  had  also  taken  a  good  deal  of  liquor,  but  not  for  three  or  four  years. 
Except  for  this  his  previous  health  had  been  good,  and  he  had  not  at  all  the 
appearance  of  a  person  suffering  from  the  cachexia  of  alcohol.  For  three  or 
four  years  he  has  not  felt  well,  and  has  been  subject  to  "jumping"  pains  in 
the  head,  back,  and  legs,  especially  about  the  knee;  also  pains  in  the  abdo- 
men, not  necessarily  attended  with  indigestion. 

Three  months  ago  he  began  to  lose  power  in  the  extension  of  the  fingers 
and  thumb  of  the  left  hand.  This  increased  steadily,  but  is  still  incomplete, 
the  little  finger  extended  fairly  well ;  the  others  in  the  order  in  which  they 
follow.  The  extensores  cari^i  radalis  and  ulnaris,  are  both  deficient,  the  ulnar 
extensor,  as  is  usual  in  lead  paralysis,  acting  the  best.  There  is  slight  tremor 
on  attempted  extension  of  fingers.  The  muscles  of  the  right  arm  are  in  a 
similar  but  much  less  severe  condition — that  is,  there  are  a  slight  tremor  and 
incomplete  extension  of  the  fingers.  The  electric  examination  shows  loss  of 
faradic  reaction  in  the  extensor  communis  digitorum  of  the  left  arm,  and  R.  D. 

1  Archives  of  Medicine,  New  York,  vol.  viii.,  No.  1,  1882. 
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at  three  M.  A, ;  the  faradic  reaction  of  the  flexors  of  the  left  arm,  and  of 
both  flexors  and  extensors  of  right  arm  is  normal.  The  knee-jerk  is  exagge- 
rated on  both  sides,  though  more  left  than  right,  and  there  is  a  trace  of  ankle- 
clonus,  increased  by  reinforcement.  There  is  no  marked  spastic  gait,  but  at 
times  his  legs  feel  stiff". 

The  second  case  is  as  follows  : 

(Case  XII.  of  second  paper).  Male  patient;  works  at  grinding  up  old 
articles  of  manufactured  rubber  (in  the  making  of  which  litharge  is  used) ; 
has  had  severe  abdominal  pains  for  the  past  four  months ;  constipation  ;  ten- 
derness on  pressure  over  the  abdomen;  fatigue  in  walking  ;  insomnia,  due  he 
thinks  to  the  pains  ;  yellowish  cast  to  conjunctiva  and  complexion;  marked 
blue-line  on  the  gums;  exaggeration  of  the  knee-jerk,  and  trace  of  ankle- 
clonus. 

I  am  indebted  to  Dr.  R.  T.  Edes  for  the  notes  of  the  following 
cases. 

(1)  Jennie  C,  aged  twenty-two.  Sharp  pains  in  legs,  with  numbness  and 
inability  to  walk ;  creeping  sensations  in  the  hands ;  muscular  tremors  ;  ex- 
aggerated deep  reflexes  ;  lead  in  urine. 

(2)  John  D.,  aged  twenty-six.  Pains  in  thighs,  and  numbness  of  legs ; 
staggers  a  little  in  walking  and  standing  with  eyes  closed ;  patella  reflex 
exaggerated ;  ankle-clonus.  No  syphilis.  In  this  case  the  urine  was  not 
examined  for  lead,  but  it  is  some  evidence  in  favor  of  its  presence  that  the 
patient  worked  in  rubber,  an  industry  in  which  lead  is  largely  used,  and 
which  has  furnished  me  with  a  typical  case  of  spastic  paraplegia,  and  several 
lead-urines. 

Finally,  \ve  come  to  the  cases  of  typical  spastic  paraplegia  and 
allied  cases. 

Of  these  the  first  is  the  case  of  a  plumber,  who  besides  a  typical  spastic 
paraplegia,  which  was  of  a  year  and  a  half's  standing,  had  considerable  im- 
pairment of  hearing  and  eyesight,  of  the  same  duration — the  deafness  not 
having  been  attended,  even  at  the  first,  with  tinnitus  aurium,  slight  but  distinct 
trembling  or  twitching  of  the  lips  and  muscles  of  the  face,  in  talking,  and 
looked  pale  and  rather  sickly. 

lu  the  second  and  third  cases  the  symptoms  of  spastic  paraplegia 
were  also  well  marked.  A  certain  degree  of  snpport  to  the  notion 
of  causation  by  lead,  besides  the  finding  of  lead  in  the  urine,  M^as  fur- 
nished by  the  fact  of  considerable  improvement,  partly  under  treat- 
ment, partly  without  treatment,  so  that  one  of  the  patients  was 
eventually  able  to  resume  \\ork. 

The  significance  of  this  improvement  as  a  sign  of  poisoning  rather 
than  of  progressive  degenerative  disease  could  easily  be   overrated. 
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Such  cases  do  sometimes  improv^e,  at  any  rate,  for  a  time,  and  in  one 
of  these  the  improvement  seemed  more  or  less  independent  of  the 
taking  of  potassic  iodide.  Still,  improvement  for  any  considerable 
length  of  time  is  not  common  in  the  run  of  cases  of  chronic  myelitis 
of  any  form,  and  it  is  also  worthy  of  note  that  Tuczek^  has  pointed 
out  that  the  spinal  sclerosis  due  to  ergot,  which  gives  rise  to  these 
same  symptoms  of  spastic  paraplegia,  shows  a  rather  remarkable  ten- 
dency to  remain  without  progressing,  though  without  much  improve- 
ment, when  the  patients  are  withdrawn  from  the  influence  of  the 
poison. 

In  a  fourth  case  (III.  of  second  paper)  the  patient  was  a  painter,  and  besides 
his  spastic  gait  and  exaggeration  of  the  deep  reflexes,  he  suffered  from  attacks 
of  dizziness  and  increased  frequency  of  micturition.  A  small  trace  of  lead 
was  found  in  the  urine.  The  symptoms  seemed  to  indicate  an  extension  of 
the  disease  beyond  the  limits  of  the  spinal  cord. 

In  a  fifth  case  likewise  the  spastic  symptoms  were  accompanied  by  signs 
pointing  to  multiple  sclerosis;  ataxia  of  arms  and  legs;  almost  universal 
parsesthesia  and  anaesthesia  especially  in  patches ;  great  impairment  of  mus- 
cular sense ;  excessive  hypersesthesia  to  contact  with  hot  or  cold  objects ; 
transient  hemiparetic  attack ;  tremor  on  effort.  There  was  exaggerated  knee- 
jerk  but  no  ankle-clonus ;  no  cachexia  suggesting  lead. 

On  the  other  hand,  in  three  typical  cases  of  spastic  paraplegia,  one 
of  them  complicated  with  atrophy  of  the  muscles  of  the  hands  and 
arms  without  contracture,  no  lead  was  found.  The  test  for  lead  was 
also  applied,  and  none  found,  in  another  case  which  might  be  classed 
under  the  head  of  multiple  sclerosis,  but  this  was  evidently  not  a  case 
of  sclerotic  inflammation  of  the  ordinary  type,  but  rather  of  some 
hereditary  degenerative  process,  the  patient  being  a  young  girl  and 
the  case  peculiar  in  several  respects. 

I  am  by  no  means  prepared  to  assert  that  a  clear  case  is  made  out 
for  the  causation  by  lead  of  typical  chronic  spastic  paraplegia,  or  of 
ataxic  paraplegia.  I  would  only  claim  that  the  cases  I  have  reported 
indicate  that  as  a  direction  in  which  to  look  in  the  future.  The  fact 
that  ergot  and  lathyrus  cause  the  same  group  of  symptoms,  and  that 
syphilis  leads  to  another  form  of  spinal  sclerosis,  rather  encourage  us 
to  look  favorably  ujion  the  evidence  adduced,  and  what  we  already 
know  of  the  pathology  of  lead-poisoning  does  not  make  such  a  con- 
nection intrinsically  improbable. 

•  Arch,  filr  Pi*.vcli.  und  Nerveiikranklieitiii,  1887,  xviii.  329. 
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It  is  perfectly  true  that  the  great  weight  of  pathological  evidence 
is  in  favor  of  the  view  that  the  typical  lesion  of  lead  paralysis  is  an 
inflammation  not  of  the  spinal  cord,  but  of  the  peripheral  nerves,  but 
it  is  equally  true  that  the  nutrition  of  the  spinal  cord  is  sometimes 
more  or  less  grossly  impaired  (in  six  out  of  fourteen  cases,  as  Dr. 
Birdsall^  made  out  from  an  analysis  of  autopsies,  published  up  to 
1881.     See  also  Schultze,^  Oppenheim,'  Brissaud,*  and  Robinson.*) . 

Ao-ain,  although  it  is  true  that  typical  outspoken  lesion  in  lead- 
poisoning  is  usually  confined  to  the  peripheral  nerves,  and  even  to 
the  peripheral  extremities  of  the  peripheral  nerves,  yet,  as  is  pointed 
out  bv  Oswald  Vierordt,  the  writer  who  has  spoken  the  latest  word 
on  the  subject,^  lead  paralysis  is  after  all  a  "system"  disease,  not  a 
general  neuritis,  and  as  such  probably  affects  in  some  degree  all  the 
segments  of  the  motor  system  of  Avhich  those  special  nerves  form  a 
part.  The  injury  to  the  spinal  cord  probably  effects  no  more,  in  most 
cases,  than  an  impairment  of  its  normal  nutritive  influence  upon  the 
peripheral  nervous  and  muscular  apparatus.  If  this  opinion  is  cor- 
rect, the  involvement  of  the  spinal  cord  may  be  a  matter  only  of  more 
or  less,  and  it  is  not  inconceivable  that  the  aiitero-lateral  pyramid 
tracts  of  the  spinal  cord,  though  not  forming  a  part  of  the  lower 
nerve  segment  (Gowers)  which  is  primarily  involved  in  lead-poison- 
ing, might  be  secondarily  involved,  as  so  often  happens,  in  pro- 
gressive muscular  atrophy;  or  might  be  primarily  and  separately 
attacked;  or,  finally,  the  disease  in  them  might  be  due  to  thickening 
of  the  vessels  so  common  in  lead-poisoning.  Such  reasoning  is,  how- 
ever, of  secondary  importance  in  the  absence  of  more  definite  clinical 
and  pathological  evidence. 

In  contrast  with  these  cases  where  the  motor  spinal  tracts  were 
involved  and  where  lead  was  so  often  present,  I  would  mention  that 
in  three  cases  of  local  ataxia,  five  cases  of  progressive  nuiscular 
atrophy,  and  one  Avhich  was  a  case  of  either  acute  symmetrical 
neuritis,  or  of  polymyelitis  of  the  adult,  no  lead  was  found. 

The  next  group  of  cases  examined  for  lead  is  characterized  by  more 
or  less  distinctly  localized  cerebral  or  cerebro-spiual  symptoms.    This 

1  Journal  of  Neurology  and  Psychiatry,  New  York,  1881. 

s  Ueber  Bleiljilimung.     Arch,  fiir  IVych.  und  Ncrveukr,  1885,  xvi.  p.  791. 

'  Arch,  fiir  Psych,  und  Nurvenkrankheiten,  188.'>,  xvi.  p.  476. 

4  Ltc.  cit.  ''  Brain,  vol   vii. 

•  Arch.  fUr  Psych,  und  Nervenkrankhciten  xviii.  1,  1887. 
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group  contains  seven  cases,  in  all  of  which  lead  was  found.  Three 
of  these  cases  may  be  excluded  because  the  disease  was  fairly  assign- 
able to  other  causes.  The  other  cases  are  not  sufficiently  alike  to 
make  it  worth  while  to  consider  them  together,  and  I  will  therefore 
refer  any  one  desiring  to  examine  them  more  closely  to  the  summary 
given  in  the  Appendix. 

The  next  group  is  that  of  the  epileptic  cases.  This  contains  eight 
in  number,  in  only  three  of  which  lead  was  found. 

Of  these  three  patients,  one  was  a  young  lady  in  good  circumstances,  who 
was  subject  to  peculiar  attacks  of  petit  mal,  consisting  iu  a  sensation  of  nausea 
with  little  or  no  impairment  of  consciousness,  and  occasional  attacks  of  tem- 
porary blindness  of  one  eye.  She  was  about  twenty-five  years  of  age,  and  had 
had  the  attacks  for  a  number  of  years.  No  sign  of  lead  cachexia  was  present, 
but  lead  was  found  twice  in  the  urine,  once  in  considerable  quantity.  At  a 
third  examination  it  was  not  found. 

Of  the  second  case  I  have  no  full  notes.  The  patient  was  sixteen 
years  old  and  had  attacks  of  petit  mal  about  once  a  week  for  three 
years ;  whether  cachexia  was  present  or  not  I  do  not  know. 

The  third  case  seems  to  me  of  special  interest.  It  is  that  of  a  student  about 
twenty-six  years  of  age,  who  had  suffered  during  the  past  year  from  numerous 
atacks  of  petit  mal,  and  one  severe  attack  of  outspoken  epilepsy.  There  was 
no  family  predisposition  to  be  discovered,  and  the  patient  could  not  remember 
ever  to  have  had  such  seizures  before,  except  that  once,  when  about  fifteen 
years  old,  while  sitting  at  his  desk  reading  or  writing,  his  vision  suddenly 
left  him  for  a  moment,  as  he  thinks.  The  patient  is  decidedly  pale,  though 
this  is  in  part  natural ;  he  looks  rather  feeble ;  there  is  slight  tremor  of  the 
hands ;  he  also  did  very  well  under  treatment  with  potassic  iodide  and  bromide. 
The  urine  was  examined  three  times  for  lead,  and  twice  it  was  found.  I  was 
inclined  to  make  light  of  the  connection  between  the  lead  and  the  epileptic 
symptoms  until  I  found,  to  my  surprise,  on  asking  the  patient  to  extend  the 
fingers  and  wrist  to  their  full  extent,  that  the  three  smaller  fingers  of  both 
hands  drooped  considerably,  those  of  the  right  hand  much  more  than  those  of 
the  left,  and  that  on  the  electric  examination  of  the  muscles,  the  extensors 
communis  digitorum  of  the  right  arm  responded  less  easily  to  both  galvanism 
and  faradism  than  the  corresponding  muscles  of  the  left  arm. 

The  interest  of  these  cases  centres  on  the  inquiry  which  they 
suggest,  whether  lead  can  cause  epileptic  symptoms  for  any  consider- 
able length  of  time  without  signs  of  marked  cachexia,  or  other  serious 
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phenomena  of  lead-poisoning.     This  condition,  though  certainly  rare, 
seems  to  be  occasionally  met  with.^ 

The  epileptic  attacks  recorded  as  due  to  lead  are  usually  severe 
and  prostrating  ;  but,  of  course,  lighter  attacks  really  due  to  lead  may 
have  been  referred  to  some  other  cause.  It  seems  to  be  certain  that 
the  children  of  parents  with  lead-poisoning  suffer  from  convulsions, 
in  which,  as  a  rule,  they  die  in  infancy.  That  epileptic  attacks  of 
the  type  of  petit  mal  may,  however,  be  present  for  a  long  time  without 
any  serious  cerebral  symptom  is  well  illustrated  by  the  following  case 
which  I  have  recently  observed : 

It  is  that  of  a  woman  twenty-seven  years  of  age,  employed  in  a  shoe-shop 
in  a  country  town,  and  drinking  water  which  came,  as  is  common  in  country 
towns,  through  twenty  feet  of  lead-pipe  from  a  sunk  well,  the  end  of  the 
pipe  lying  in  the  well.  Her  symptoms  dated  back  about  three  years.  At 
that  time  her  health  began  to  fail,  but  she  showed  no  more  definite  symptoms 
of  lead-poisoning  than  frequent  pains  in  various  parts  of  the  body  and  in 
the  abdomen — these  were  so  severe  that  she  was  thought  by  some  of  the 
physicians  whom  she  saw  to  have  inflammation  of  the  bowels.  For  two  or 
three  years  she  had,  at  short  intervals,  what  she  called  "  fainting  spells," 
characterized  by  loss  of  consciousness  for  two  or  three  minutes,  preceded  by 
a  sense  of  dizziness,  but  never  attended  by  convulsions,  and  leaving  her,  after 
a  few  moments,  in  her  normal  condition.  She  also  suffered  a  good  deal  with 
diffused  headaches  and  dizziness.  After  this  state  of  things  had  continued 
for  about  two  years,  sometimes  better  and  sometimes  worse,  she  had  a  violent 
cerebral  attack,  with  prolonged  loss  of  consciousness,  convulsions,  and  amau- 
rosis, lasting  for  nearly  a  week;  and  this  was  followed,  after  a  time,  by  another 
similar,  but  less  severe,  attack ;  and,  later,  by  characteristic  and  severe  palsy 
of  lead,  from  which  she  recovered,  only  to  be  attacked  by  a  similar  paralysis 
of  other  muscles.  At  the  time  of  my  examination  there  was  an  indication  of 
blue  line  on  the  gums,  incomplete  extension  of  the  fingers  and  wrist,  and 
paralysis  of  the  small  muscles  of  the  hands,  atroi)hy,  etc.,  with  reaction  of 
degeneration. 

Besides  these  groups  of  cases  which  I  have  reported,  there  are  a 
number  which  do  not  fall  under  any  single  heading,  with  the  recital 
of  which  I  will  not  take  the  time  of  the  Association. 

Looking  back  over  all  the  groups,  it  may  be  pointed  out :  first, 
that  the  urines  of  persons  known  to  be  in  ])crfect  health,  thougli  their 
number  is,  to  be  sure,  but  few,  were  ahnost  all  free  from  lead  ;  second, 
that  in  the  cases    of  functional  nervous  disease,  neurasthenia  and 

1  .Sfe  Leuiict,  loc.  cit.  ;  also Siliultz,  Uissertatiun,  Brcslau,  1885,  ji.  21  ;  Borgt-r,  Berl.  kl.  WodionscUr., 
March  IG,  1884. 
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epilepsy,  the  cases  iu  which  lead  was  found  were  in  a  decided 
minority ;  third,  that  in  proportion  as  these  nervous  symptoms  were 
associated  with  signs  of  organic  disease,  the  proportion  of  cases  in 
which  lead  was  found  became  greater ;  fourth,  that  among  the  cases 
of  organic  disease,  those  iu  which  lead  was  found  with  the  greatest 
regularity  were  cases  presenting  symptoms  of  chronic  diffuse  neuritis 
and  chronic  myelitis,  especially  of  the  motor  tracts  of  the  spinal  cord ; 
fifth,  that  among  these  cases  also,  those  which  presented  the  least  sign 
of  cachexia,  even  among  the  organic  cases,  were  those  in  which  lead 
was  not  present ;  sixth,  that  the  cases  of  progressive  muscular  atrophy 
showed  no  lead ;  finally,  I  would  suggest,  as  worthy  of  future  study, 
the  question  whether  lead  may  not,  at  least  occasionally,  cause  epi- 
leptic symptoms  of  long  continuance,  without  indicating  its  presence 
by  other  unequivocal  signs. 

In  conclusion,  I  would  call  attention,  as  I  have  already  done  in  a 
previous  paper,  to  one  occupation  which  has  furnished  me  with  several 
marked  instances  of  lead-poisoning,  and  which,  to  my  surprise,  I 
cannot  find  set  down  among  the  dangerous  employments  from  this 
point  of  view,  and  that  is  the  manufacture  of  rubber. 
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The  President. 

I  would  ask  Dr.  Putnam  what  proportion  of  healthy  individuals  he  has 
examined  for  the  presence  of  lead?  I  would  also  ask  if  in  some  of  the  cases 
the  lead  might  not  have  come  from  the  glass  bottles  in  which  the  urine  was 
kept? 

Dr.  I.  E.  Atkinson,  Baltimore. 

Dr.  George  Preston,  in  Baltimore,  has  recently  been  studying  the  question 
of  lead-poisoning  m  marble  polishers.  He  finds  that  they  use  ia  their  work 
a  preparation  containing  lead  and  oxalic  acid.  He  found  the  evidences  of  lead 
in  a  large  proportion  of  the  cases,  yet  a  very  small  proportion  of  the  workmen 
presented  symptoms  of  lead-poisoning. 

Dr.  Putnam.  With  regard  to  the  number  of  healthy  individuals  exam- 
ined for  lead,  this  is,  of  course,  as  yet,  insufficient  for  definite  conclusions. 
The  analysis  of  the  urine  is  difficult  and  expensive,  and  I,  therefore,  gave 
preference  to  cases  of  disease  where  I  thought  that  the  discovery  of  lead  might 
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be  of  therapeutic  value.  I  have  only  three  absolutely  healthy  individuals 
to  report.  Taking  together  all  those  cases  in  which  the  condition  was  least 
attributable  to  lead,  I  have  twenty-eight  cases,  in  ten  of  which  lead  was  found. 
Lead  is  probably  not  present  in  more  than  one-fifth  to  one-sixth  of  healthy 
individuals,  although  in  the  proportion,  it  may  possibly  be  as  high  as  one- 
third. 

AVith  reference  to  the  possibility  of  the  lead  being  derived  from  the  glass 
of  the  bottle  in  which  the  urine  is  collected,  I  would  say  that  the  urine  was 
always  rendered  acid,  and  this  danger  thereby  avoided.  I  am  informed,  more- 
over, that  the  bottles,  such  as  I  used,  are  nowadays  almost  exclusively  made 
from  flint  glass. 

The  point  alluded  to  by  Dr.  Atkinson,  I  have  heard  referred  to  before,  but 
in  the  case  of  my  patient  there  was  no  possibility  that  the  poison  came  from 
polishing  powder.  It  is  rather  a  singulaj  fact  that  a  few  years  ago,  the  same 
quarry  from  which  this  patient  came,  furnished  me  with  a  typical  case  of 
spastic  paraplegia,  which  improved  under  treatment. 
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